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Harding Lawson Associates (HLA) conducted a remedial investigation 

{Plan A) at the Gibson site in Niagara Falls, New York during the 

summer of 1985. The primary objective of the remedial investigation 

was to assess the type and degree of contamination from previous dis­

posal at the site and, thereby, provide a data base that Olin could 

use for planning site remediation activities. Based on the results of 

the remedial investigation, the contaminants that were identified for 

further study included hexachlorocyclohexane (BHC) isomers, hexachloro­

benzene (HCB), and mercury. The remedial investigation concluded that 

all deposition was on the northern portion of the site, north of the 

Niagara Mohawk Power Corporation right-of-way. 

A feasibility study report for the northern portion of the 

Gibson site was completed in March 1987. The recommended alternative 

proposed rerouting cayuga Creek around and away from the site, 

installing a fully circumscribing soil-bentonite slurry wall barrier, 

installing a double, flexible membrane cap with a perimeter collection 

drain system, and implementing an appropriate monitoring program. 

The State of New York and Olin Corporation, et al., stipulated on 

April 13, 1987 that Olin would conduct additional investigatory 

activities at the site. These activities included the installation of 
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additional monitoring wells on- and off-site, reinstallation of a 

monitoring well removed during the installation of a pipeline on the 

site, and moni- toring the groundwater. Additionally, sampling of the 

buried drums at the site was to be performed to o::mfirm that they 

contained hexachlorobenzene (HCB) . 

HLA conducted the additional field and buried-drum investigations, 

and subsequent quarterly groundwater monitoring at the Gibson site. 

The work included drilling and sampling soil borings, installing 

monitoring wells, and performing groundwater sampling and analyzing 

the samples to evaluate subsurface soil and groundwater conditions 

disclosed by the remedial investigation (Plan A). r1ore specifically, 

the project objectives were: 

• to confirm that the buried drums contain hexachlorobenzene 
(HCB) 

• to attempt to determine ~he condition of the buried drums 

• to install two additional monitoring wells (MW-Al and ffiv-A2) 
upgradient from the site to determine if hexachlorocyclohexane 
(BHC) isaners levels previously detected in upgradient wells 
were due to isolated pockets of contamination, as contended 
by NYDOC, or the result of a background level of 
hexachlorocyclohexane (BHC) isomers in the area 

• to install one off-site monitoring well (ffiv-A3) across cayuga 
Creek from the site 

• to replace one monitoring well (~1) ~hat was removed during 
the installation of a pipeline in the Niagara !'1:)hawk Power 
Corporation right-of-way 
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• to perform quarterly groundwater monitoring for one year that 
included collecting samples for chemical analyses for hexa­
chlorocyclohexane (BHC) isomers, hexachlorobenzene (HCB), and 
mercury and obtaining groundwater and creek level data 

• to analyze the additional data to determine if any remedia­
tion of the southern portion of the site would be necessary 
as a result of isolated pockets of hexachlorocyclohexane 
(BHC) isomers contributing to groundwater contamination 

The chemical analyses performed on samples of the drum contents 

confirmed the drums contain hexachlorobenzene (HCB). The condition of 

the material in the drums is very dense (solidified). Metallographic 

and scanning electron microscopy analyses on samples of the drum metal 

revealed evidence of pitting corrosion on the outside surface of the 

drums. 

Air monitoring was performed during t.he drilling phase of the 

investigation to observe exposure levels to contaminants during field 

operations. Results from the air monitoring indicate that employee 

exposure to hexachlorobenzene (HCB) and hexachlorocyclohexane (BHC) 

isomers was well below acceptable levels. Off-site air concentrations 

of hexachlorobenzene (HCB) and hexachlorocyclohexane (BHC) isomers 

generated during this investigation were detectable, but very low. 

Quarterly groundwater monitoring was performed throughout 1988 to 

observe fluctuations in groundwater level and flow direction, and to 

collect groundwater samples for analysis of hexachlorobenzene (HCB), 

hexachlorocyclohexane (BHC) isomers, and mercury. The data collected 

indicate that the groundwater flow direction is consistently toward 
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the adjacent Cayuga Creek. The hydraulic gradient across the site 

averaged 0.026 foot/foot for 1988. Chemical analyses of the 

groundwater samples revealed lmv concentrations of the targeted 

contaminants hexachlorobenzene (HCB), hexachlorocyclohexane (BHC) 

isomers, and mercury in some of the monitoring wells. 

overall, the findings for the additional investigation reported 

herein are consistent with the geologic, hydrogeologic, and analytical 

findings from the earlier Remedial Investigation at the Gibson site. A 

statistical comparison of the analytical data from monitoring during 

1985, 1986, and 1988 indicates that deterioration of the groundwater 

quality at the site has not occurred during the monitoring period. 

The low concentrations of hexachlorocyclohexane (BHC) isomers 

initially detected in monitoring wells upgradient from the site during 

the remedial investigation are concluded to be the result of the 

drilling operation, and not isolated pockets of hexachlorocyclohexane 

(BHC) isomers on the southern portion of the site. Remediation of the 

southern portion of the site is not necessary. 
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II INTRODUCTION 

A. General 

This report presents the findings of the buried-drum investi­

gation and the subsequent groundwater monitoring program by Harding 

Lawson Associates (HLA) at the Gibson site performed for Olin 

Corporation. (Olin). HLA has performed the work under Olin's Contract 

No. CS-NF-0000-02216, dated April 30, 1985. 

A remedial investigation (Plan A) was conducted at the Gibson 

site during the summer of 1985. The overall objective of the remedial 

investigation was to assess the extent and character of previous 

disposal at the site and, thereby, provide a data base which 01 in 

could use for planning site remediation activities. The results of 

the on-site investigation (Plan A) performed by HLA for Olin are 

contained in the remedial investigation report dated July 31, 198 6. 

Based on the results of the remedial investigation, target compounds 

to be further investigated were hexachlorocyclohexane (benzene 

hexachloride or BHC) isomers, hexachlorobenzene (HCB), and mercury. 

Olin has developed a feasibility study report for the northern 

portion of the Gibson site (March 1987). The recommended remedial 

alternative proposes the rerouting of Cayuga Creek around and away 

from the Gibson site, installing a fully circumscribing soil bentonite 
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slurry wall barrier, installing a double flexible membrane liner cap 

with a perimeter drainage collection system, and implementing an 

appropriate monitoring program. 

B. Site Background 

The Gibson site is located in a commercial/residential area of 

Niagara County, New York. A Vicinity Map for the site is presented on 

Plate l. The site is bounded by '1\lscarora Road on the west, Niagara 

Falls Boulevard on the south, and Cayuga Creek on the north and east. 

Small commercial businesses are located along Niagara Falls Boulevard, 

which is the more heavily traveled of the two streets. Single family 

residences border TUscarora Road. The site consists of tYX:> adjacent 

parcels of land. An east to west, 80-foot-wide, right-of-way (ROW) 

owned by Niagara Hohawk Power Corporation (NMPC) divides the site 

approximately in half. Olin owns the land located north of the RCJil. 

The landowners on the south side (Zito's property) operate a used car 

business. The study area to the north and east, across Cayuga Creek, 

is undeveloped. 

In 1957, approximately 438 drums of HCB were buried at the Gibson 

site. The drums, which were not stacked, are contained within an 

approximate 2600-square-foot area on the north side of the NMPC ROW. 

Plate 2 is a Site Plan showing the location of the buried drums. The 

drums were covered with an estimated 1010 tons of 

hexachlorocyclohexane (BHC) isaners cake consisting primarily of the 

alpha and beta isomers. These waste materials were 
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subsequently covered with a soil layer. The tops of the drums were 

believed to be approximately three to five feet below the ground 

surface. 

C. Project Objectives 

The primary objective of the buried drum investigation \vas to 

confirm that the drums contain HCB by drilling into them and sampling 

their contents. A secondary goal was to attempt to evaluate the 

condition of the drums by analyzing any pieces of drum metal obtained 

through the sampling program. A third objective was to complete the 

installation of three additional groundwater monitoring wells and to 

relocate one of the earlier monitoring wells (M""w-1), which had been 

destroyed. The guidelines by which the buried drum investigation was 

conducted and the guidelines by which the monitoring wells were 

installed are presented in the Work Plan dated March 13, 1987 (Revised 

July 7, 1987). A copy of the Work Plan is presented in Appendix A. 

A groundwater and creek level monitoring program was implemented 

to further characterize and observe fluctuations in groundwater flow 

direction and gradients as a result of seasonal variations. In 

addition, quarterly groundwater sampling for chemical analysis \vas 

performed for one year to observe concentrations of the target 

compounds . 
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III FIELD ACTIVITIES 

A. Buried Drum Investigation 

Nine borings were drilled on October 21, 1987, within the 

boundaries of the drum disposal area shown on Plate 2. A Fischer 

I1-Scope, Model 'IW-5, metal detector was used to reestablish the 

boundaries of the drum area which were previously delineated during 

the remedial investigation. The boring locations were selected 

jointly by BLA and Olin and were spaced approximately equidistant 

within the drum area. 

An exclusion zone was established around the buried-drum area 

prior to drilling, as specified by the Job Safety Plan. A co~y of the 

Job Safety Plan is included in Appendix B. Specific decontamination 

procedures and Health and Safety protocols were also imple.mented as 

described in the Job Safety Plan. 

The borings were drilled with a truck-mounted drilling rig using 

an 8-inch O.D. hollow-stem auger. The borings were advanced to a 

depth of approximately 3 feet and then a sample was obtained using a 

2-inch O.D. by 1.375-inch I.D., standard, split-spoon sampler. The 

split-spoon sampler was driven a maximum of 24 inches, or to refusal, 

to provide maximum sample recovery. The maximum boring depth sampled 

was 6.5 feet. The recovered samples were visually examined for the 

presence of the drum contents and for pieces of metal from the buried 

drums. Table 1 presents a summary of the drum area sampling. 
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Boring 

D-1 

D-2 

D-3 

D-4 

D-5 

D-6 

D-7 

D-8 

D-9 

Note: 

Table 1 

Dnnn Sampling SUnmary 
Gibson Site 

(1) (1) 
Termination Sample 

Depth Interval 
(feet) (feet) 

7.0 3.0 - 5.0 

6.5 3.5 
3.5 - 5.5 
5.5 
5.5 - 6.5 

4.5 2.5 - 4.5 

4.5 2.5 - 4.5 

5.5 3.5 - 5.5 

5.5 3.5 - 5.5 
5.5 

6.0 4.0- 6.0 
6.0 

5.5 3.5 - 5.5 

5.5 3.5 - 5.5 
5.5 

(1) Below existing grade. 
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Description of 
Sample 

HCB and Drum 
Metal 

Drum Metal 
HCB 
Drum Metal 
Gray Clay 

HCB 

Fill Material 

HCB 

HCB 
Drum Hetal 

HCB 
Drum Hetal 

Gray Clay 

HCB 
Drum ~1etal 
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Selected samples from the drum area sampling were placed in glass 

jars with Teflon (R)_lined lids. The sample jars were labeled with 

the time, date, location, boring number, and depth. The samples were 

stored at 4 °C and shipped to the analytical laboratory in ice chests 

under chain-of-custody protocol. The results of the chemical analyses 

are discussed in Section IV-A of this report. 

Upon completion of each boring in the drum area, a 1-foot-thick 

bentonite plug was placed at the bottom of the boreholes. Cllttings 

from the borings were then placed back into the borehole and sealed 

with a cement-bentonite grout to approximately six inches below the 

ground surface. The remaining six inches was backfilled with No. 3 

quartzite sand. 

At the completion of the buried drum investigation, and prior to 

leaving the site, the drill rig and tools were decontaminated by steam 

cleaning, following the procedures outlined in the Work Plan. water 

from the decontamination process was placed in drums and stored in a 

secure area on site to be characterized and properly disposed of by 

Olin. 

B. Monitoring Well Installation 

Four monitoring wells (MW-1 replacement, MW-Al, MW-A2, and rTI~-A3) 

were installed on October 23, 1987, at the approximate locations shown 

on Plate 2. Monitoring Hell MW-1 replacement was relocated about 40 
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feet south of ~1, which was removed during installation of a pipeline 

in the Niagara M:>hawk Power Cbrporation right-of-way. Wells r1W-Al and 

MW-A2 were located upgradient from the site to determine if hexachloro­

cyclohexane (BHC) isomers previously detected in upgradient wells was 

due to isolated pockets of contamination on the southern portion of 

the site. W.'l-A3 was located across cayuga creek from the site to 

serve as an off-site monitoring well. 

Hollow-stem auger drilling methods were used to install the moni­

toring wells. The wells were installed 10 feet deep and constructed 

in the same manner as the other monitoring wells on-site. A 5-foot 

section of 2-inch diameter stainless steel well screen ( 0 .010-inch 

openings) was attached to a 7-foot section of 2-inch diameter gal­

vanized steel casing. The borehole diameter was 8 inches. 

The annulus between the casing and borehole was backfilled with a 

filter pack of No. 3, quartz sand to an approximate depth of 2 feet 

above the screened interval. A 1. 5-foot-thick bentonite seal \vas 

placed above the sand pack and cement-bentonite grout was placed above 

the seal to the ground surface. A 4-inch-diameter protective steel 

casing with a locking cap was grouted in place over the riser pipe. 

Details of each monitoring well are shown in Appendix C adjacent to 

each well log. Table 2 presents a completion summary for the moni­

toring wells . 
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Table 2 

Monitoring well Completion SUmmary 
Gibson Site 

(1) (2) 
Borehole '1'()'2 ( 3) 

Monitoring Depth Elevation Formation 
Well (feet) (feet) Material Screened 

MW-1 replacement 10.0 576.4 Brown Lean Clay 
MW-Al 10.0 576.4 Brown Lean Clay 
MW-A2 10.0 576.1 Brown Lean Clay 
MW-A3 10.0 574.7 Brown Lean Clay 

Notes: (1) Below existing grade. 
(2) 'lOC = Top of casing. Elevation referenced to MSL. 
(3) Unified SOil Classification and Syml:::ol. 

(CL) 
(CL) 
(CL) 
(CL) 

The monitoring wells were developed in accordance with the work 

plan using compressed air the day after they were installed. HW-1 

replacement and MW-Al produced a minimal amount of groundwater, and 

r1W-A2 and MW-A3 were dry. Groundwater elevations and sampling results 

are presented and discussed later in this section and the subsequent 

sections of this report. 

After each well installation, augers and sampling tools were 

decontaminated by steam cleaning. At the completion of monitoring well 

installation, and prior to leaving the site, the drilling rig and tools 

were decontaminated by steam cleaning, following the procedures out-

lined in the work plan. water from the decontamination process was 

placed in drums and stored in a secure area on site for later disposal 

by Olin. 
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c. Air Monitoring 

Air monitoring was conducted by two methods during the buried drum 

investigation, in accordance with the Job Safety Plan. The first 

method consisted of collecting ambient air samples for analysis of 

airborne hexachlorocyclohexane (BHC) isomers and hexachlorobenzene 

(HCB) particulates. The second method consisted of using an HNuR 

photoionization detector to measure the organic vapor level as an 

indicator of potential airborne contamination in the vicinity of the 

drilling operations. 

Method 1 - Air samples were collected by drawing a measured volume 

of air through midget impingers (two in series) filled with isooctane 

media, using battery operated personal air sampling pumr:s. Personal 

and area samples were collected. For the personal samples, the pumps 

were attached to the workers' belts with the impingers attached to the 

outside of the workers' protective suits and the inlet base positioned 

in their breathing zone (directly below the chin). For the area 

samples, the pumps were placed at a fixed location approximately 200 

feet upwind and approximately 50 to 100 feet downwind of the buried 

drum site. The sampling methodology was in accordance with NIOSH 

Method 5502. Analytical results from the air samples are presented in 

Section IV of this report. 

Method 2- An HNuR photoionization detector with a 10.2 electron 

volt probe was used to screen boreholes 1 samples 1 and worker breathing 

zones during the drilling operations. The HNtl was calibrated to 16 
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milligrams per cubic meter (mg/m3 ) [5 parts per million (ppm)] 

benzene. 

D. Groundwater Monitoring 

1. Water Levels 

The groundwater elevations at the monitoring wells and the 

water level at the two nearest upstream and downstream bridge crossings 

along Cayuga Creek were measured monthly during 1988. O'Brien & Gere 

Engineers, Inc. ( OB&G) of Syracuse, New York, performed the field 

work. Water level measurements were taken using an electronic, 

battery operated, water level probe. The probe was rinsed between 

well measurements with distilled water followed by a methyl alcohol 

rinse to avoid possible cross contamination. The groundwater and 

creek elevation data for the monitoring program are presented in 

Table 3. 

2. Groundwater Sampling 

Groundwater samples from each monitoring well were collected 

quarterly during 1988 and submitted for chemical analysis. The 

sampling was performed by OB&G. Before sample collection, each 

monitoring well was pumped dry, or until three well volumes of water 

were removed, using a pump attached to a dedicated 1/4-inch stainless 

steel intake line in each monitoring well. The pump was rinsed between 
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Table 3 

Monthly Groundwater and Cayuga Creek Water Level Elevations(l) 
Gibson Site 

Date of !1easurement 

!·leasurement 
Location 1-28-88 2-25-88 3-25-88 4-21-88 5-20-88 6-24-88 7-29-88 8-25-88 

N:·l-1 replacement 571.77 572.51 572.41 571.91 572.34 570.48 571.25 569.18 
~!H-2 561.47 572.60 573.50 572.15 572.11 570.32 570.36 567.98 
JvTI·J-3 568.34 569.28 568.63 568.67 568.63 568.08 568.17 567.53 
~l;·J-4 568.42 569.62 569.33 569.24 569.23 568.39 568.34 567.36 
r·n·!-5 567.19 568.08 568.46 569. 48 569.29 568.49 567.92 567.09 
t·iVI-6 565.49 566.22 565.40 565.49 565.35 565.25 565.39 565.21 
!·ll'l-7 564.42 569.23 568.33 568.33 567.76 567.10 566.03 
!1\·h\1 569.66 570.76 570.85 569.95 570.80 569.27 569.55 568.31 
t·l\-J-A2 569.17 57 0. 7 5 570.72 569.20 570.42 569.12 569.65 568.56 
t11·1-A3 566.38 569.44 569.41 569.27 569.13 566.26 564.56 563.39 
NIJ.GAR.!'I FJ..LLS BIND. 563.39 563.68 563.05 564.20 563.75 563.50 563.48 563.72 
P02'l't:H i'J'). - - - - - - - - 567.67 567.35 567.41 567.34 

Note:3: (1) Ele·;ation referenced to feet above l·lSL. 

Indicates dry well. 

Indicate?:; no r<2ading obtained. 

-15-

9-29-88 10-27-88 11-23-88 12-29-88 

569.19 572.51 572.69 572.79 

568.25 572.15 572.22 572.43 

567.50 568.87 569.13 568.80 

566.93 569.37 569.71 569 .57 

565.48 567.28 568.53 567.95 

565.16 565.64 565.55 565.46 

568.54 570.76 570.88 571.54 

568.89 571.27 571.04 571.35 

563.31 563.35 562.85 563.15 

567.29 567.55 567.55 567.86 
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wells with a soapy-water solution, followed by a methyl alcohol and 

distilled water rinse. The groundwater sample was mllected using a 

Teflon bailer, which was rinsed between sampling with a soapy-water 

solution followed by a methyl alcohol and distilled~ater rinse. 

The groundwater sample from each well was collected and 

poured into volatile organic carbon vials with Teflon-lined lids until 

full for the hexachlorocyclohexane (BHC) isomers and hexachlorobenzene 

(HCB) analysis. For the mercury analysis the sample was poured into a 

plastic container that had been acidified with nitric acid to preserve 

the sample. The results of the chemical analyses performed on the 

water samples are discussed in Section IV. 
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IV ANALYSES AND Diro:JSSIOO 

A. Drum Area 

Based on the observations made during drilling and sampling in 

the buried drum area, the drums appear to be intact and the contents 

are very dense (solidified). The samples were light in color (dirty 

white to beige) with amber streaking. The material was thinly layered 

and often had a slight crystalline structure. 

Six samples of the drum contents were analyzed for HCB using EPA 

Method 612, which is the same methodology used for the remedial 

investigation. The results of the chemical analysis confirm the drums 

contain HCB. One sample was split and analyzed by Olin's laboratory. 

Based on historical reports of the drum contents and the analytical 

results (see June 7, 1988 Olin memo, Appendix D), it is believed that 

the higher reported concentration of 91.78 percent hexachlorobenzene 

(HCB) is more representative. The 3. 9 to 5. 3 percent reported by 

OB&G 's laboratory are about 20-fold less than the expected 

hexachlorobenzene (HCB) concentrations and this is directly 

attributable to dilution error on the part of the laboratory. 

Table 4 presents a summary of the analytical results, and the 

laboratory reports are included in Appendix D. 
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Table 4 

Analytical Test Results 
Drum Content Samples 

Gibson Site 

Harding Lawson Associates 

(1) 
HCB Concentration, Percent 

Boring Sample Depth (feet) OB&G Lab Olin Lab 

D-1 3.0 - 5.0 4.80 91.78 

D-3 2.5 - 4.5 5.30 N.A. 

D-5 3.5 - 5.5 4.70 N.A. 

D-6 3.3 - 5.5 4.80 N.A. 

D-7 4.0- 6.0 3.90 N.A. 

D-9 3.5 - 4.5 4.50 N.A. 

Notes: (1) Concentrations reported on percent wet weight basis. 
N.A. Sample not analyzed. 

The analysis of the drum metal interior and exterior revealed 

evidence of extensive localized corrosion on the surface of the drums, 

due to exterior pitting. Three samples of drum metal recovered during 

drilling were analyzed by Professional Services Industries, Inc. 

Pittsburgh Testing Laboratory Division by visual examination, cross-

section microscopy, thickness measurements, scanning electron 

microscopy (SEM), and energy dispersive X-ray spectroscopy (EDS). A 

copy of the Professional Services Industries report is included in 

Appendix E. 
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B. Air Sampling 

The personal and area air samples that were collected during the 

intrusive work in the buried drum area were analyzed for 

hexachlorobenzene (HCB) and hexachlorcyclohexane (BHC) isomers 

following NIOSH Method 5502 for organochlorine pesticides. The method 

of air sample collection is discussed in Section III-D - Air 

Monitoring. 

There are no OSHA permissible exposure limits (PELs) for 

hexachlorobenzene (HCB) or hexachlorocyclohexane (BHC) isomers, except 

the ganuna isomer (Lindane) . Lindane is expected to be the most 

hazardous of the hexuchlorocyclohexance (BHC) isomers. The PEL for 

Lindane is specified in 29 CFR 1910 as 500 ug/m 3 of air. This level 

is based on an 8-hour time weighted average (8-hour TWA) representing 

a typical work shift. It is believed that at these working conditions 

and these concentration levels nearly all employees can be exposed 

daily, throughout their vJorking lives, without adverse effects. 

Results from the air monitoring are presented in Table 5 and 

indicate that employee exposure to hexachlorobenzene (HCB) and 

hexachlorocyclohexane (BHC) isomers was well below acceptable levels. 

Because all exposed employees wore Level C* protection 

and were closely monitored by the Site safety Officer, actual exposures 

* Level c personal protective equipnent included: hooded, poly­
ethylene, TYvek suits, neoprene gloves over latex gloves, steel 
toed, neoprene boots, full face respirators with combined 
pesticide cartridges and high efficiency particulate air (HEPA) 
filters, hard hats and ear protection. All seams of the clothing 
material and parts of the suit that made contact with gloves and 
boots were sealed with duct tape. 
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E:mployee/Job 
Description, or 

Location 

Driller 

Driller's 
Hel[)2r 

Engineer 

Upwind sa~ple 
tJi'l corner of 
house. l,pprox-
imately 200 to 
300 feet from 
drwn area. 

Dov:rrwind sam-
ple SE corner 
of property. 
1-.pproxir.lately 
50 to 100 feet 
from drwn 
area. 

Table 5 

Analytical Test Results 
Air Monitoring Program (1) 

Gibson Site 

(2) 
Principal Station of WOrk Con tam-

on Site inant 

Drill rig. Drilled 8 boreholes up HCB 
to 10' deep. Direct contact with Alpha BHC 
contaminant. Beta BHC 

Gamma BHC 

Drill rig. Greatest hands on usage HCB 
of split-spoon samplers. Direct con- Alpha BHC 
tact with contaminants. Equipment Beta BHC 
decontamination. Gamma BHC 

Principally observed drum penetra- HCB 
tion investigation. Slight contact Alpha BHC 
with s&~pling equipment. Beta BHC 

Gamma BHC 

\'lind direction blowing N"w to SE con- HCB 
stant through day. Minimal wind Alpha BHC 
velocity. Beta BHC 

Gamma BHC 

\·lind direction blowing Nl·l to SE HCB 
constant through day. Minimal Alpha BHC 
wind velocity. Beta BHC 

Gamma BHC 

Total Total 
Air Con tam- Time 

Volume inant Exposure 
(Liters) (w;!) (Minutes) 

605.4 8.54 476 
605.4 1.60 476 
605.4 0.60 476 
605.4 1.01 476 

187.5 7.16 465 
187.5 1.70 465 
187.5 0.40 465 
187.5 0.01 465 

214.0 1.56 428 
214.0 0.30 428 
214.0 0.11 428 
214.0 0.10 428 

193.2 0.07 422 
193.2 0.01 422 
193.2 0.01 422 
193.2 0.01 422 

240.0 2.80 480 
240.0 0.44 480 
240.0 0.11 480 
240.0 0.10 480 

!~ote: (1) Personal and Area Air l•lonitoring with SKC Air Sampling Pwnps with Isooctane Liquid Impingers. 
(2) The gamma BHC isomer is corrunercially called Lindane. 
( 3) Tr:e OSilA 8-hour 'l'vll' p::;r;nissible exposure level for garruna BllC is 500 ug/m3. 
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8-Hour(3l 
'IWA Co~c. 

(ug/m ) 

14.0 
2.62 
0.98 
1.65 

37.0 
8.78 
2.07 
0.05 

6.50 
1.25 
0.46 
0.42 

0.32 
0.05 
0.05 
0.05 

11.7 
1.83 
0.46 
0.42 
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may be assumed to be much less than the measured airborne concen­

trations. Even without protective equipnent, adverse health effects 

would not be expected, based on the measured exposure levels. 

The downwind air sample which was 50 to 100 feet from the buried 

drum area did show very low, but detectable levels of target 

compounds. It is believed that these levels resulted from the 

generation of dust during the drum penetration/sampling activities and 

also from the decontamination of the equipnent. The downwind 

concentration of gamma BHC was 1,190 times lower than the OSHA PEL. 

c. Groundwater Monitoring 

1. Water Levels 

Groundwater elevations, recorded monthly during 1988, at the 

10 monitoring wells indicated slightly higher water elevations during 

the fall and winter than in the spring and summer seasons. Maximum 

fluctuations in water levels were within 4.0 feet. Table 5, in 

Section III, presents the groundwater elevations for the monitoring 

program. Plots of groundwater elevation versus monitoring date for 

June and December 1988 are presented on Plates 4 and 5. Observed 

groundwater fluctuations throughout the monitoring period were similar 

for all of the wells, and the groundwater level remained above the 

surface water level in cayuga Creek. These data indicate a consistent 

groundwater flow direction toward cayuga Creek. Potentic:rnetric con­

tour maps developed from the June and December 1988 monitoring data 
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are presented on Plates 6 and 7, respectively. These dates were 

chosen as representing typical groundwater level conditions and appear 

to confirm the groundwater flow directions for seasonal extremes. 

Hydraulic gradients of 0.022 and 0.032 foot/foot in the area of W/J-2 

to w,q-6 were calculated for June and December 1988, respectively. The 

hydrogeological findings of this investigation are similar to, and 

consistent with, the findings of the earlier Remedial Investigation. 

2. Analytical Results 

Quarterly, groundwater samples from the monitoring wells were 

analyzed for hexachlorobenzene (HCB), hexachlorocyclohexane (BHC) 

isomers, and mercury. At the direction of Olin, the groundwater 

samples from MW-1 replacement, MW-Al, WI1-A2, and MW-A3 for the second 

quarter sampling (April 1988) were split in the field for independent 

analyses by OB&G 1 s laboratory and weston 1 s Lionville laboratory. 

Weston 1 s Lionville laboratory was selected by Olin to perform the 

remaining analysis (i.e., the third and fourth quarter sampling). The 

chemical analyses were performed in accordance with 787 CLP protocols 

for organochlorine pesticides for hexachlorobenzene (HCB) and 

hexachlorocyclohexane (BHC) isomers, and EPA l1ethod 245.1 for mercurt. 

Table 6 presents the results of the quarterly groundwater 

sampling program at the site for 1988. The individual laboratory 

reports are presented in Appendix F. Concentrations of 

hexachlorobenzene (HCB) observed in the groundwater ranged from 
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Table 6 

Analytical Test Results 
1988 Groundwater Samples 

Gibson Site 

Alpha Beta Delta Gamma 
!1onitoring Sampling Her curt BHC BHC BHC BHC HCB 

l'lell Date (ug/1) (ug/1) (ug/1) (ug/1) (ug/1) (ug/1) 

MW-1 1-28-88 1.70 69. 14. 5.0 5.0 13. 
replacement 4-22-88 <0 .50 12. <5 .0 5.0 5.0 18. 

4-22-88* <.10 < .05 <.05 <.05 <.05 <.05 
7-29-88 <.20 <.05 <.05 <.05 <.05 <.05 

10-28-88 <.20 <.05 <.05 <.05 <.05 <.50 

NW-2 1-28-88 <0 .50 0.20 0.21 <.05 <.05 <.05 
4-22-88 0.60 <.05 <.05 <.05 <.05 <.05 
7-29-88 <.20 <.05 <.05 <.05 <.05 <.05 

10-28-88 <.20 <.05 <.05 <.05 <.05 <.05 

.Ml;·l-3 1-28-88 <0 .50 0.62 0.34 <.05 <.05 <.05 
4-22-88 <0.50 0.23 0.17 <.05 <.05 <.05 
7-29-88 <.20 0.15 0.21 <.05 <.05 <.05 

10-28-88 <.20 N.A. N.A. N.A. N.A. N.A. 
ll-23-88* 0.39 0.35 <.25 <.25 <.2S 

M""w-4 1-28-88 <.50 0.14 <.05 <.05 <.05 <.05 
4-22-88 <.50 0.11 <.05 < .05 <.05 <.05 
7-29-88 <.20 0.10 <.05 <.10 <.10 <.10 

10-28-88 <.20 0.12 <.05 <.05 <.05 <.05 

I1W-5 1-28-88 <.50 0.07 <.05 <.05 <.05 < .05 
4-22-88 <.50 0.97 0.14 <.05 <.05 0.10 
7-29-88 <.20 <.05 <.05 <.05 <.05 <.05 

10-28-88 <.20 <.05 <.05 <.05 <.05 <.05 

Nvl-6 1-28-88 <.50 <.50 3.6 <.50 <.50 1.2 
4-22-88 <.50 <.50 3.7 <.50 <.50 <.50 
7-29-88 <.20 0.10 1.2 <.10 <.10 <.10 

10-28-88 <.20 <.05 5.5 <.05 <.05 <.05 

f1W-7 1-28-88 <.50 0.5 0.87 0.2 <.05 <.05 
4-22-88 <.50 0.25 0.68 <.05 <.05 <.05 
7-29-88 <.20 0.32 0.50 <.062 <.062 <.06 

10-28-88 N.S. N . .S. N . .S. N.S. N . .S. N.S. 

Continued on next page. 

- 23 -



Harding Lawson Associates 

Table 6 
(continued) 

Alpha Beta Delta Gamma 
Monitoring Sampling Mercury BHC BHC BHC BHC HCB 

Well Date (ug/1) (ug/1) (ug/1) (ug/1) (ug/1) (ug/1) 

MW-Al 1-28-88 <.50 0. 70 <.50 <.50 <.50 2.1 
4-22-88 <.50 0.27 0.07 <.05 < .05 0.46 
4-22-88* <.10 0.21 < .05 <.05 <.05 0.20 
7-29-88 <.20 0.07 < .05 < .05 <.05 < .05 

10-28-88 < .20 N.A. N.A. N.A. N.A. N.A. 
11-23-88** <.25 <.25 < .25 < .25 0.31 

MW-A2 1-28-88 <.50 2.9 1.3 <.50 <.50 8.3 
4-22-88 <.50 < .05 < .05 < .05 < .05 <.05 
4-22-88* <.10 0.33 < .05 < .05 < .05 0.05 
7-29-88 < .20 < .05 < .05 <.05 < .05 0.05 

10-28-88 < .20 0.49 <.05 <.05 < .05 <.05 

MVJ-A3 1-28-88 <.50 5.2 0.60 <.50 <.50 <.50 
4-22-88 <.15 0.82 <.10 <.05 < .05 0.20 
4-22-88* < .10 0.33 < .05 < .05 < .05 0.05 
7-29-88 < .20 < .07 <.07 < .07 < .07 < .07 

10-28-88 N.S. N.S. N.S. N.S. N.S. N.S. 

Notes: Indicates compound not detected at indicated detection limit. 
* Denotes analytical results for split sample by second laboratory 

(Weston Lionville Analytical Laboratory). 
** Denotes repeat sampling after initial sample vials were received 

broken. 
N.A. Indicates sample not analyzed; broken vial in ice chest. 
N.S. Indicates no sample collected; dry well. 

nondetectable to 18.0 ug/1, with the higher concentrations at 

I1onitoring Well MVJ-1 replacement. The highest concentration of 

hexachlorobenzene (HCB) observed from the last quarterly sampling was 

0. 31 ug/1 at f1onitoring Well MJ;'J-Al. The concentration of 

hexachlorobenzene (HCB) observed at Monitoring Well MW-A3, 1 • .Jhich is 

located off-site across cayuga Creek, ranged from nondetectable to 
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0.20 ug/1. The concentration of hexachlorobenzene (HCB) last observed 

at MW-A3 (July 29, 1988) was nondetectable; r1onitoring well Mw-A3 was 

dry for the October 1988 sampling. 

Honi to ring wells MW-Al and MW-A2 were installed in the 

southern portion of the site to investigate for possible pockets of 

hexachlorocyclohexane (BHC) isomers and hexachlorobenzene (HCB). The 

last quarterly sampling (11-23-88) indicated concentrations of the 

target compounds below detectable limits with the exception of 0.31 

ug/1 of hexachlorobenzene (HCB) at ffi-1-Al and 0.49 ug/1 of Alpha BHC 

isomer at MW-A2. 

The concentrations of the four hexachlorocyclohexane (BHC) 

isaners detected in the groundwater ranged from nondetectable to 69 

ug/1 at Monitoring Well MW-1 replacement. The highest 

hexachlorocyclohexane (BHC) isomer concentration observed from the 

last quarterly sampling was 5. 5 ug/1 of Beta BHC at Monitoring Well 

ffi-J-6. The concentration of hexachlorocyclohexane (BHC) isaners 

observed at Monitoring Well Mw-A3 located off-site across cayuga Creek 

ranged from nondetectable to 5.2 ug/1. No detectable concentrations 

of hexachlorocyclohexane (BHC) isomers were observed from the last 

sampling (July 29, 1988) of Honitoring well 1'1W-A3; the monitoring well 

was dry for the October 1988 sampling. 

Mercury was only detected at r1oni to ring vJells i'1~'7-l and rlW-2 

during the 1988 monitoring. The concentrations of mercury detected 

in the groundwater ranged betr,veen nondetectable and 1. 7 ug/1. [·1ercury 
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concentrations in the groundwater samples collected during the last 

quarterly sampling in O::;tober 1988 were all nondetectable. 

Statistical analyses were performed on the analytical results 

of the quarterly groundwater sampling program at Monitoring Wells ~~-3 

through HW-7. The analyses involved a comparison for significant 

change for hexachlorocyclohexane (BHC) isomers, hexachlorobenzene 

(HCB), and mercury using Cochran's Approximation to the Behrens-Fisher 

student's T-Test, as presented in Appendix IV of 40 CFR Part 264. 

The well data subjected to the statistical analyses were 

chosen based on their downgradient location and because they were 

among the original monitoring wells installed in 1985 for the remedial 

investigation of the Gibson site. The statistical analyses involved a 

comparison of groundwater chemical data obtained during 1985 and 1986 

to those obtained from the quarterly monitoring in 1988. Appendix G 

presents the results of the chemical analysis for the 1985 and 1986 

monitoring. For a given compound, all the data was grouped from the 

monitoring wells (~3 through HW-7) and the mean and standard 

deviation was obtained for each compound respectively. Subsequently, 

t statistic (t*) and t critical (tc) values were calculated. Table 7 

presents the results of the statistical analyses. 

For all six compounds analyzed, no statistically significant 

concentration increases were indicated. The analyses indicated 
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Table 7 

Statistical Results 
Groundwater Chemical Analysis 

Downgradient Wells (~i--3 'Ihrough ~1--7) 
Gibson Site 

Sampling Number 
Period of 
(year) Samples 

85-86 

88 

85-86 

88 

85-86 

88 

85-86 

88 

85-86 

88 

85-86 

88 

30 

19 

30 

19 

30 

19 

30 

19 

30 

19 

31 

19 

Mean 
(ug/1) 

0.214 

0.177 

2.14 

0.272 

2.91 

0.927 

0.056 

0.122 

0.092 

0.113 

1.12 

0.358 

Standard 
Deviation 

(ug/1) 

0.305 

0.236 

2.96 

0.251 

4.29 

1.56 

0.106 

0.144 

0.060 

0.145 

1.41 

0.154 

t* tc Comments 

-0 .409 2.08 No Change 

-3.43 2.05 Decrease 

-2.31 2.06 Decrease 

0.888 2.06 No Change 

o .592 2.28 No Change 

-2.98 2.04 Decrease 

If: t* > tc Indicates significant change has occurred. A positive t* 
indicates an increase, while a negative t* a decrease. 

If: t* < tc Indicates that a significant change has not likely occurred. 

Cochran's Approximation to the Behrens-Fisher Student's 
T - Test. Appendix Dl, 40 CFR, part 264. TvlO - tail test 
at 0.05 level of significance. 
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statistically significant decreases for the alpha BHC, beta BHC, and 

mercury constituents at the 0.05 level of significance. The trend of 

decreasing concentrations indicates a possible well clean-up with 

time, thus, the later analytical results may be more representative of 

actual concentrations in the groundwater. 
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V ON:WSIOOS 

• Overall, the geologic, hydrogeologic, and analytical findings from 
this phase of investigation (1987-1988) are similar and consistent 
with, the findings from the earlier Remedial Investigation 
(1985-1986). 

• 'lhe buried drums are intact and their contents are very dense 
(solidified). 

• 'lhe chemical analyses performed on samples of the drum contents 
confirmed the drums contain hexachlorobenzene (HCB). 

• Based on the results of the air monitoring, worker exposure to 
hexachlorocyclohexane (BHC) isaners and hexachlorobenzene (HCB) 
was well relow acceptable levels. Off-site air concentrations 
generated during this investigation were negligible. 

• The quarterly groundwater monitoring indicates tl1e groundwater 
flow direction to be toward the adjacent cayuga Creek. The 
hydraulic gradient across the site averaged 0.026 foot/foot for 
1988. 

• 'nle chemical analyses of the groundwater samples revealed low 
concentrations of the targeted canpound, hexachlorobenzene 
(HCB), hexachlorocyclohexane (BHC) isomers, and mercury, in some 
of the monitoring wells. The last quarterly, groundwater 
sampling (Octorer 1988) indicated concentrations ranging from 
nondetectable to 0.49 ug/1 of alpha hexachlorocyclohexane (BHC). 
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• The low concentrations of hexachlorocyclohexane (BHC) isomers 
initially detected during the remedial investigation in 
monitoring wells upgradient from the site appear to be the result 
of the drilling operation. 'Ihere are no isolated pockets of 
hexachlorocyclohexane (BHC) isomers on the southern portion of 
the site. 

• An increase in groundwater contamination at the site has thus far 
not been observed to date. 

• Remediation of the southern portion of the site (Zito's property) 
is not necessary. 
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Harding Lawson Associates 

I INTRODUCTION 

Olin Corr::oration has engaged Harding Lawson Associates (HLA) to 

:perform a subsurface investigation in the drum disposal area at the 

Gibson Site in Niagara Falls, New York. A vicinity map for the site 

is presented on Plate 1. The investigation is intended to verify that 

the drums contain solidified hexachlorobenzene (HCB), and to attempt 

to determine the condition of the drums. The area where the drums are 

buried was determined at the time of the remedial investigation using 

geophysical techniques. The method used to locate the drums, along 

with the findings, are presented in the remedial investigation rer::ort 

dated July 31, 1986. This work plan provides the guideline by which 

the drum investigation will be conducted. The plan has teen revised 

based on discussions with the New York Department of Law and the New 

York Department of Environmental Conservation at a meeting in New York 

city on July 6, 1987. 

A. Project Description 
j 

l In 1957, approximately 403 drums of hexachlorobenzene (HCB) were 

buried in the drum disposal area at the Gibson Site. The drums, which 

were not stacked, are contained within an approximate 2600-square-foot 

area on the north side of the Gibson Site. Plate 2 presents a Site 

Plan showing the location of the buried drums. .\ generalized 

subsurface profile for the drum disposal area is depicted on ?late 3. 

' l 
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The tops of the drwns are l::elieved to l::e approximately three to five 

feet l::elow the ground surface. The drums were cove red r.vi th an 

estimated 100 tons of hexachlorcyclohexane (benzenehexachloride - BHC) 

cake consisting primarily of the alpha and l::eta isomers. These waste 

materials w=re subsequently covered with a thin soil layer. The HCB 

in the drums is expected to l::e in a consolidated state, having a 

consistency similar to paraffin. 

The Gibson Site is located in a commercial/residential area of 

Niagara county (see Plate 1). The site is bounded by TUscarora Road 

on the west, Niagara Falls Boulevard on the south, and Cayuga creek on 

the north and east. Small commercial tusinesses are located along 

Niagara Falls Boulevard, which is the more heavily traveled of the two 

streets. Single family residences border TUscarora Road. The site 

itself consists of two adjacent parcels of land. An east to w::st 

80-foot-wide right-of-way (RON) owned by Niagara 1·1ohawk Pm..er 

Corporation divides the site roughly in half. A private home on 

approximately one acre of land is located north of the RON. The 

landowners on the south side operate a used car business. 

B. Project Objectives 

The primary objective of the subsurface investigation in tl;e drum 

disposal area is to confirm that the turied drums cont::1in ~:cB. ·::o 
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accomplish this objective, borings will be drilled to the top of the 

drums arrl the contents of the drums will be sampled and analyzed for 

the presence of HCB. 

A secondary goal of the exploration program will be to attempt to 

determine the condition of the drums. Sampling may bring pieces of 

the punctured drums to the surface for visual inspection and 

laboratory analysis for the degree of corrosion. 

A third objective of this plan is to complete the installation of 

three additional groundwater monitoring v.:ells and to relocate one 

earlier monitoring well. The installation of these four monitoring 

wells will be accomplished in accordance with the draft stipulation 

transmitted on April 6, 1987 by the State of New York Attorney 

General's office to the presiding United States District court 

(Apperrlix A). The techniques and procedures for installation and 

sampling of the four wells will be the same as outlined in Plan A of 

Consent Judgement and used during previous field efforts in 

1985/1986. i··1onitoring wells will be installed prior to initiating 

intrusive work in the drum disposal area. 

c. Project Safety 

The drum investigation and any other associated field ivork at the 

site will be performed in accordance with the site-specific Job Safety 
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Plan presented in Appendix B. All field investigation personnel have 

received safety training and medical examinations in accordance with 

the requirements of 29 CFR 1910.120. Training also includes safety 

procedures appropriate to this in~stigation and also the proper use 

of personal protective equipment, and health hazards associated with 

this proposed study. 

The primary Site Safety Officer (SSO) will be a Certified 

Industrial Hygienist (CIH). Prior to the first penetrative work in 

the drum disposal area, the CIH will hold a safety meeting with Olin 

representatives, HLA personnel, contract personnel, and site observers 

to explain safety procedures. 

After the initial safety meeting, any new visitors to the site 

will be briefed by the CIH or his designated SSJ on site safety 

procedures. 

• ·i 
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II. !10NITORIN8 WELL INsrALLATION 

A. Drilling and Sampling Techniques (Monitoring Wells) 

The installation and sampling/analyses of the four groundwater 

monitoring wells will J::::e accomplished in the same manner as provided 

in the consent Judgement and Plan A during the 1985/1986 field 

investigations. The wells will J::::e located at the approximate 

locations as shown on Exhibit A to the previously referenced 

stipulation dated April 6, 1987 (Appendix A). 

5 
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III DRUM INVESTIGATION 

A. Drilling and Sampling Technioues (Drum Disposal Area} 

Six soil borings will be drilled in the drum disposal area. The 

boundary of the drum disposal area will be marked on the ground based 

on the findings from the metal detection survey performed in March 

1986 (see Plate 2). The precise boring locations will be determined 

in the field by Olin and HLA personnel and approved by on-site state 

representatives, if present. 

The borings will be advanced using a hollow-stem auger to just 

above the expected top of the drums. A split-spoon sampler, 2-inch 

0 .D. by 1.37 5-inch I.D., will then be driven 18 inches. The sampler 

·- will be retrieved and the recovered sample will be visually examined. 

It is expected that the sampler will pierce, or puncture, the top of 

the drum within the first sampling interval; ho'WE:ver, if this is not 

the case, the borehole will be advanced and the sampler driven another 

18 inches until recovering an adeq..Iate sample of the drum contents. 

Samples will be transferred to glass jars having teflon-lined lids. 

The sample jars will be sealed \vith evidence tape and lab2led \vith the 

time, date, location, boring number, depth, and sample Jescription. 

Samples will b2 stored at 4°C and will be shipped to the laboratory in 

ice chests '.vith ice packs. Chain-of-custody procedures · .. ;ill be 

followed with all samples. cuttings from the ooreholes \~ill te 

. .._ 
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drummed and stored in a secured area on-site for disposal within 90 

days by Olin Corporation. 

If the HCB in the buried drums is softer or more liquid than the 

paraffin consistency expected, the split-spoon sampler can be modified 

with a spring catcher or a Lad-type spring catcher to enhance sample 

recovery. If the HCB is harder than can be sampled by split-spoon, a 

core barrel may be substituted and used inside the hollow stern to 

collect samples. 

Drum metal samples should be recovered from the drilling and/or 

sampling process. Representative metal samples that are recovered 

will be placed in glass jars with teflon-lined lids and labeled with 

the time, date, location and boring number. Hetal samples will be 

subjected to laboratory analyses to assess the physical condition of 

the buried drums. 

B. Grouting Boreholes 

Since the sampling effort will be conducted in a drum disposal 

area, the boreholes and pierced drums will be sealed \vith a 

bentonite-cement grout from the bottom to approximately six inches 

below the ground surface. The remaining portion of the i:orehole will 

be filled with clean compacted soil after the g:r.·out h.:1rdens. '~.:lch 

boring location will be marked with a temporary st3ke and i t::o ~ocation 

' I 
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surveyed with respect to an on-site landmark so it can be relocated in 

the future, if necessary. 

C. Decontamination Procedures 

The sampling equipment will be washed between samples to avoid 

cross-contamination of samples in the borings. Finally, the rig and 

tools will l:e steam cleaned prior to leaving the site at the end of 

the investigation. Wastewater from the equipment decontamination will 

l:e collected and stored in drums for disposal by Olin. 

An exclusion zone will be established around the buried drum area 

to aid in controlling access, egress, decontamination procedures, 

etc. The designated exclusion zone and specific decontamination 

procedures are fully described in the appended Job Safety Plan. 

D. Management of Auger cuttings 

Precautions will l:e employed to manage the auger cuttings from 

each borehole. Prior to drilling, heavy gauge plastic sheeting 

(approximately 6 1 x 10 1 in size) will be spread over the borehole 

location on top of \vhich will be placed a 4 1 x 8 1 sheet of 3/4" 

plywcx:L The plywod will then be covered with another sheet of heavy 

gauge plastic. An auger access hole through the plywood and plastic 

will be provided. cuttings from the borehole will be collected from 

the plywood sheet using a shovel, and placed in a :-;ealable 55-<Jallon 

8 
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drum along with the plastic sheeting, after completion of borehole 

installation and sampling. To further aid in the control of tracking 

contaminants, site personnel will decontaminate footwear at the 

perimeter of the J::uried drum area (zone 1) l:::efore moving from the 

J::uried drum area to the contamination reduction corridor. vlashwater 

from footwear decontamination will l:::e collected and stored in a 

sealable 55-gallon drum for disposal by Olin. Auger cuttings from the 

six borings are expected to amount to approximately fifteen to twenty-

five cubic feet that should l:::e contained in three to four 55-gallon 

drums. Other contaminated materials (plastic sheeting, washwater, 

disposable coveralls, gloves, etc.) should l:::e containerized in five to 

six other 55-gallon drums. 

All intrusive work should l:::e completed within two to three days. The 

sealed drums will then be removed from the site and transported under 

manifests to a USEPA or State Approved Source for off-site disposal. 

E. Field suoervision 

The drum in~stigation will be performed under the supervision of 

HLA's field engineer, who will log the boreholes and collect samples. 

Olin and HLA personnel on site will determine the locations of the 

borings and advise the HLA field engineer during drilling and 

sampling. The CIH or his designated SED will observe all work done ut 

·-
9 



( 
Harding Lawson Associates 

the site, direct decontamination procedures, and advise the Olin 

representatives and the HLA field engineer. 

F. Air Sampling 

Ambient air samples will be collected for analysis of airborne BHC 

and HCB particulates during the boring program in accordance 'Nith the 

Job Safety Plan presented in Appendix A. One sample set (or£ upwind 

and one downwind sample) will be collected once during drilling and 

sampling operations. Additionally, personnel air samples 'dill be 

collected in the breathing zone of the drillers and field engineer 

once during the drilling and sampling operations. 

SKC aircheck (or similar) samplers attached to 0.45 micron glass 

fiber filters followed by a bubbler containing isooctane as a 

collection medium will be used to collect the samples. P.Jnbient air 

will be drawn through the filter and bubbler at a rate of t•,\D to four 

liters/ minute. 

filter 'dill be 

At the completion of each sampling, the glass fiber 

removed from the sampler, immediately capped, and 

labeled to include sample designation, location (upwind/do'.mwind of 

personnel), time of sampling, and date. Chain-of-custody procedures 

will be followed for all samples. The tubbler collection rnedium will 

re handled in the same manner. 

lO 
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The glass fil:::er filters (air particulates samples) and isooctane 

collection medium from the air sampling program will l:::e analyzed for 

BHC and HCB by gas chromatograr:Tiy with electron capture using NIOSH 

Method 5502. See Appendix c for details of this method. 

An HNU photoionization detector will be used to measure organic vapor 

levels as an indicator of potential airborne contamination in the 

vicinity of the drilling operations. Specific procedures and action 

limits are described in Appendix B. 

ll 
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\_ N ANALYTICAL TESTIN3 (DRUM DISPOSAL AREA) 

A. Parameters 

Samples obtained from the drums will be composited for each 

borehole and analyzed for the presence of HCB . If the sample is 

predominantly HCB, no further analysis will performed. 

Concurrently with the initial confirmation analysis, a sufficient 

amount of the sample will be extracted for semi-volatile analysis. If 

the initial sample is not HCB, the sample extract will be subjected to 

semi-volatile analysis. 

B. Procedures 

The analytical procedures specified under USEPA-CLP manual 

(Modified Method 625) will be employed for analysis of all samples 

collected from the drums. Samples \vill be delivered to the analytical 

laboratory under chain-of-custody procedures. Results will be 

expected within approximately t\-.'0 Y.Beks. Extracts will be held for 

the method limit of forty days. 

c. Drum Metal Analyses 

Samples of metal from the euried drums '.-iill te subjected to 

analyses to ussess the condition of the drum cont-Jir¥2rs. The 

composition of the interior <1nd exterior sides of the drum ..J.:tmph~s 

will be investigated using .swnning electron microscopy to •:stimate 

the extent and depth of corrosion. The thickness of the metal .c;::J.mples 
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will be established and compared to original drum thicknesses for 

similar drums. 

,; 
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V CHARACTERIZATION REPORT 

The results of the drum investigation, including physical and 

chemical analyses and a description of field and laboratory 

procedures, will be presented in a report to Olin Corporation. The 

report will include a detailed description of the subsurface 

conditions encountered in the drum disposal area, and an assessment of 

the material contained inside the drums. The report will also present 

recommendations for further actions, should the findings so warrant. 

A preliminary draft report will be issued to Olin Corporation for 

review and comment prior to issuing the final report. 

1 ' .c-1 
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VI SCHEDULE 

It is anticipated that the field work will begin in early summer 

to avoid complications in field procedures caused by snow and cold 

weather conditions. HLA can mobilize to the field within one week of 

receiving authorization to proceed. Preliminary site work to mark the 

boundary of the drum disposal area on the ground and to set-up 

decontamination facilities is expected to require one to t~-.D days. 

Installation of the four grourdwater monitoring ~~lls is expected to 

take four days. The drilling, sampling, and grouting of boreholes in 

the drum disposal area should te completed in two to three field 

days. A final report should te completed within thirteen w"'eeks of 

notice to proceed. Plate 4 presents a bar chart showing the antici-

pated schedule from start to finish for the field investigation, 

including analytical testing and report preparation. 

lS 
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PROJECT SCHEDULE 
Buried Drum Investigation 

Gibson Site 
Niagara Falls, New York 

TASK Week Week Week Week Week Week Week Week Week Week Week Week Week 
1 2 3 4 5 6. 7 8 9 10 11 12 13 

FIELD WORK 

• i\1obilization 

• Site Preparatie:n a 
• D rifling & Sampling ( 4 wells) 

• Drum Area Borings & Sampling ~ 
• Demobilization ~ 

ANALYTICAL TESTING 

• Physical & Chemical Analysis ':, .. 
• Drum Metal Analysis .. 

DATA ANALYSIS & 
INTERPRETATION 

REPORT PREPARATION 

• Draft Report . 
• Olin Review 

• Final Report . 

= 
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Engtneers Geologtsts Buried Drum Investigation 
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I 

& Geoohystctsts Gibson Site 
' Niagara Falls,. New York 
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\ STATE OF NEW YOR.I\. 
DEPARTMEi\'T OF LA\\. 

RolilRl AHH.~ \1~ 
Anor.-:y General 

ALBk"fY. :\Y 12224 

]A~t~ A. ~E\T'\~H 
Ass•s-..ant Anorney Gene•a in Charge 
Env.r:nmental Protectio~ 3ureau 

Telephone: (518) 474-8480 \'.u [. \r A~HI:\GTO:" 
Oeo~.-: .. Bureau Chief 
Env":.:~me:~tat Protectior 3ureau 

Honorable John T. Curtin 
United States District Judge 
Western District of New York 
68 Court Street 
Buffalo, New York 14202 

April 6, 1987 

Re: State of New York v. Olin Corporation, et cl., Civil Action No. 83-1400C 

Dear Judge Curtin: 

As previously reported to the Court in Olin's Draft Feasibility Study and in correspondence from the parties, Olin, with the State's concurrence, intends to undertake additional investigatory activities at the Gibson site. These investigations include the installation of additional wells on- and off-site, reinstallation of a well removed during the installation of a pipeline on the site, and monitoring of groundwater levels at all wells. Olin also intends to move forward Hi th a sampling program for drums of buried \.;aste detected during the initial site investigation. A stipulation between the parties memorializing this agreement, along with matters relating to remediation of the site, is enclosed. The parties respectfully request the Court to approve this stipulation. If the Court needs additional 
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information from the parties prior to approving the Stipulation, we will be happy to provide such information by telephone or in person. 

Enclosure 

cc: Rick Kennedy, Esq. 
Joel E. Schweitzer, Esq. 
Stanely Grossman, Esq. 
Gordon J. Johnson, Esq. 
Guy Boberski, P.E. 

Very truly yours, 

~,/l;v~ 
ALBERT M. BRONSON 
Assistant Attorney General 
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UNITED STATES DISTRICT COURT WESTERN DISTRICT OF NEW YORK ------------------------------x STATE OF NEW YORK, 

Plaintiff, 

-against-

OLIN CORP., et al., 

Defendant. --------------- --------------x 

STIPULATION 

Civil Action No. 83-1400C 

WHEREAS the initial field investigation conducted by 
defendant Olin Corporation {"Olin"), as described at paragraph 
S(a) of the Stipulation and Consent Judgment Approving Settlement 
Agreement, entered May 2, 1985 ("Consent Judgment"), has gener-
ated data which the State believes is insufficient to adequately 
determine the full extent of chemical contamination of the Site 
which ~ay have resulted from material deposited or caused to be 
deposited on-Site by Olin, or to design, in full, remedial plans 
which, to the extent achievable through requisite remedial tech­
nology, will result ·in the removal or isolation from people and 
the environment of such contamination, and 

WHEREAS, this perceived partial failure of the initial 
field investigation. was unanticipated by the parties, and 

WHEREAS, although Olin does not share the State's be-
lief that the initial field investigation was inadequate, it has 
agreed to perform additional investigative work which Olin be-
lieves was not originally contemplated by the Consent Judgment, 
and 
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WHEREAS, Olin's agreement to perform additional in-
vestigative work necessarily requires the modification of certain 
reporting requirements under the Consent Judgment, and 

WHEREAS, Olin and the State have agreed to treat the 
northern portion of the site as a site distinct from the southern 
portion of the site for purposes of designing and implementing 
remedial measures, and 

WHEREAS, Olin and the State have determined that it is 
necessary to memorialize the scope of Olin's commitment to per-
form additional investigative work, the attendant modification of 
reporting requirements, and the agreed bifurcation of the site, 
and 

WHEREAS, the Court has jurisdiction pursuant to para-
graph 19 of the Consent Judgment to modify the terms of the Con-
sent Judgment to reflect the resolution of disputes arising under 
it, 

IT IS HEREBY stipulated by and between the parties, by 
their undersigned attorneys, as follows: 

1. Samples shall be taken and analyzed by Olin from 
wells MW-2 through ~~-7 (the "old on-site wells") on a quarterly 
basis for one year. Groundwater level readings shall be taken by 
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Olin from wells MW-2 through MW-7 monthly for one year. Olin and ·the State shall assess the need for continued sampling and 
groundwater level readings from the old on-site wells when the 
one year sampling program required by this Stipulation is com-
pleted. Quarterly samples and monthly groundwater level readings from the wells on the northern portion of the site may be excused upon agreement of the parties if remedial work actually begun on 
site when sampling or measuring is scheduled to be done makes 
sampling or measuring impracticable. 

2. Olin shall install an additional two groundwater 
monitoring wells on-site, and shall reinstall MW-1, which well 
was removed from the site during the construction of a trench for a pipeline (the "new on-site wells"). Samples shall be taken and analyzed by Olin from the new on-site wells on a quarterly basis 
for one year. Groundwater level readings shall be taken by Olin 
from the wells installed pursuant to this paragraph monthly for 
one year. Olin and the State shall assess the need for continued 
sampling and groundwater level readings from the new on-site 
wells when the one year sampling program required by this Stipu-
lation is completed. 

3. Olin shall install an off-site well across Cayuga 
Creek from the site (the "off-site well"). Installation of the 
off-site well sh~ll be contingent upon Olin's obtaining authority 
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to install said well, in accordance with paragraph 11 of the Con-
sent Judgment. Once the off-site well is installed, samples 
shall be taken and analyzed and groundwater level readings made 
from the well by Olin on the same schedule as provided in para­
graphs 1 and 2 above for the old and new on-site wells. In the 
event that the off-site well cannot be installed at the same time 
as the wells called for in paragraph 2 above, Olin and the State 
shall agree on a supplemental sampling schedule to ensure that 
four representative groundwater samples and representative 
groundwater level readings are obtained and analyzed from the 
off-site well during the one year supplemental remedial investi-
gation required by this Stipulation. Olin and the State shall 
assess the need for continued sampling and groundwater level 
readings from the off-site well when the one year sampling pro-
gram required by this Stipulation is completed. 

4. The wells installed pursuant to this Stipulation 
shall be constructed and sampled in the same manner as provided 
in the Consent Judgment and Plan A for the installation and sam-
pling of wells. The wells shall be located at the approximate 
locations shown on the grid/boring plan attached hereto as Exhib-
it "A". MW-1 shall be reinstalled in an area not excavated during 
the pipeline installation. Final locations of reinstalled ~ru-1 
and the three additional monitoring wells shall be determined by 
Olin and the State in accordance with fi~ld conditions. 
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s. The wells called for in paragraphs 2 and 3, above, 
shall be installed as soon as practicable after this Stipulation 
is executed by the parties and approved by the Court. A delay in 
obtaining authorization to install the off-site well shall not be 
deemed to waive Olin's obligation under this paragraph to prompt-
ly install the wells required by paragraph 2 of this Stipulation. 

6. The groundwater samples collected pursuant to this 
Stipulation shall be collected and handled in the same manner as 
provided in the Consent Judgment and Plan A. 

7. Samples from reinstalled MW-1, the two new on-site 
monitoring wells, and the off-site well shall be collected at the 
same times as the samples from MW-2 through MW-7, consistent with 
paragraph 3 above. 

8. Olin shall analyze all groundwater samples collect­
ed from the old on-site wells (MW-2 through MW-7) for BHC, HCB, 
and mercury. Olin shall analyze the initial round of groundwater 
samples collected from the new on-site wells and the off-site 
well for the contaminants listed in paragraph 4(e) and Appendix 6 
of the Consent Judgment. Olin shall analyze all subsequent 
groundwater samples collected from the new on-site wells and the 
off-site well for BHC, HCE, mercury and any paragraph 
4(e)/Appendix 6 contaminants detected during the analysis of the 
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initial round of groundwater samples collected from the new 
on-site and off-site wells. 

9. Olin shall sample the area in the northern portion 
of the site where the presence of buried drums was indicated by 
the metal detection program through the collection of six samples 
from buried drums through the use of an auger and a split-spoon 
sampler or any other method agreed upon by the parties. Collect-
ed samples shall be analyzed by Olin in the first instance for 
HCB. If the samples do not reflect essentially pure HCB, Olin 
shall analyze them for the contaminants listed in Appendix 6 and 
paragraph 4(e) of the Consent Judgment. 

10. The drum sampling program specified in paragraph 9 
shall be commenced as soon as practicable after this Stipulation 
is executed by the parties and approved by the Court. 

11. The laboratories analyzing samples collected pur-
suant to this Stipulation shall both perform the sample analyses 
and adhere to the quality assurance/quality control measures as 
specified by the U.S. Environmental Protection Agency Contract 
Laboratory Program. All analytical results (from groundwater and 
buried drum sampling) and groundwater level readings shall be re-
ported to the State within seven days of receipt by Olin. 
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12. Olin submitted a final report of the initial field 

investigation on July 31, 1986 and a draft feasibility study of 

remedial options regarding the northern portion of the site to 

the State on November 10, 1986. The State provided comments to 

Olin on the report and draft study on or about January 16, 1987. 

A meeting to discuss the State's comments with Olin has been 

held. Olin shall issue a final report no later than 45 days 

after the meeting between the parties referred to above. The 

final report shall expressly address the State's comments, dis-

cuss possible remedial alternatives and recommend a remediation 

plan for the northern portion of the site, specifying the reasons 

for the rejection of the alternatives. 

13. Olin shall submit a supplemental final report con-

sisting of a supplemental remedial investigation of the northern 

and southern portions of the site and a supplemental feasibility 

study addressed only to the southern portion of the site within 

60 days after receipt of the final set of analytical results for 

the last groundwater samples taken in accordance with this Stipu­

lation. 

14. This stipulation shall modify those provisions of 

the Consent Judgment necessarily inconsistent with it. 
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15. The authorized representatives of the State and 
·olin, after having reviewed the terms and conditions of this 
Stipulation, hereby consent to its entry. 

SO ORDERED: 

Dated: 

ROBERT ABRAMS 
Attorney General of the 

State of New York 

By:~.&w~ Assistant Attorney General 

By:~ 
Assistan 

Attorneys for Defendant 

UNITED STATES DISTRICT JUDGE 
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Harding Lawson Associates 

APPENDIX B 

Job Safety Plan 

Additional Field Exploration, Buried Drum Investigation 



Harding Lawson Associates 
JOB SAFETY PLAN 

Part 1 - Site Information 
t. 
3. 

4. 

5. 

6. 

Site: Gibson Sjte 
Location: Niagara Falls Blvd. (Pine Ave.) 
Plan Prepared By: Steve Neely (P.M.) 
Plan Approved By: Peter Rice (C. t. H.) 
Plan Revised: 

2. Job No.: 17497.001.12 
& Tuscarora Rd., Niagara Falls, NY 

Date: February 10, 1987 
Date: February 11, 1987 

7. Approved: 8. Facility Description: The 4-acre site is relatively flat and was originally marsh lands that were filled in with waste materials. 
9. Status (active, inactive, unknown): Inactive (residential and commercial property}. 10. Unusual Features (dike integrity, powerlines, etc.) : Niagara Mohawk powerline and parallel underground water and brine pipelines cross site (see Attachment_1l:_ 11. History (injuries, exposures, complaints): 403 drums HCB plus 101 truckloads BHC 

reported by Olin to h.ave been burled between 1955 1951. No known IOJUPles, 
exposures, or complamts. 

12. Surroundings (location with respect to residences, businesses, natural features): Residential and small business nearby (see Attachment 1}. 

13. Site Sketch (attach sketch showing salient features) 14. Climate: 60° - 70° expected daytime temperatures, April and May. 

a) average wind speed and direction: 

b) 

mean high temperature 
mean low temperature 

July 
70-80 

50-60 

October January April 
60-70 

30-40 

15. Hazardous Materiul Type: _Liquid ~Solid _Sludge _Gus iVupor Other ----
16. Hazardous Materiul Ch<:~racteristics: *_Corrosive _1_1gnituble _2_Toxic _Voi.Jtile 0 Reactive Radioactive C.Jrcinogenic Other Persistance 3 - - - ---------------------* CERCLA Hazard Rating 
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17. Chemical Information Summary 

Hazardl ine Hazard] ine 
----

Likely Encounter 

Soil & G. W. Soil & G. W. 
Solid Solid 

Concentrations 

Measured or Estimated? Unknown " Unknown " 
Media " " Maximum Value " " Minimum Value " " 
Pure Chemical Characteristics 

\'rater Solubility G/J(JlJ G H~U Ld iU"L 0.001 G Insoluble 
'{~Density A1r = l N.A. 9.8 Flash Point Clos~d CliP tlonflarr.mahle 468vF Vapor Pressure @ 2fJ"C ~~·:riG < 0.001 1.0 0.0317 LEL - Combustihie UEL - Combust ihl_e__'-
Hazard Specifics of Pure Chemical 

TL v ~~s. 1"_1\) 0. 5 f:!g/mJ " N .A. * t-ctSiJiLLs o N A * N. A. * 5-25 mCJ/kg_ I DLH level J..O.illl.J:1gl m 3 None Soecifi£> oc:ro;:-T hreshold Must· llilor N A. Hazard Property ( 3) 
Toxic Toxic -E-xposure Route ( 4) • • .. .. 

ToxIc Et7Cc!ST5J 
(See Attachme It 2) 

( 1) Tank, drum, soil, ground water, surface impoundment, etc. (2) Liquid, solid, gas, vapor, dust, fume, mist, sludge 
( 3) Corrosive, ignitable, toxic, volatile, reactive, radioactive, 

carcinogenic, infections, etc. Fill in all that apply. 
Mcnitor breathing zone with PID aoproximately 
every 10 minutes. (See Item 20 for PID action levels.) 

-

* • Inhalation, Skin absorption, Ingestion, Skin or Eye contact 

Cattle Oral 

-

- ---·~-.~-

( 4) Inhalation, Skin Absorption, etc. 
( 5) Exposure symptoms and effects 

N-A. Specific information not available. 

''r-~ 



f ..... - ... r""""""""" .... ' ,~,, ... ~ .... ,..,"' l•"l~liO'i!,.IH\4 \><~·~nlj ,.,li'i»/r,).!li,O,~ ""'"'"<\1 ( ...... . 

Task Description: 

18. AN,t,L YSIS OF KNOWN OR SUSPECTED 
UNMITIGATED HAZARDS 

H~urif -r YP~ How Does Huard Exist? 

MN:h~nic<ol Drill r-io and associated equipment 

E IN: t nc~l OvP ·h,;,rl nnwPr lin<><; 

Chem1c~l Site wa.Et~Jlli..C--'lJld HCB. _,__ 

T emperdture Restricted bocfv ventilation in 
~5.QD.iiLprolf>rt" "" rlothion 

Acoust1cal Unll nq notse. 

RddiOdCt1ve N 1 A 

02 Def1C1ency N/A 

U1oh~zard NtA 

~-------··"--~-~~~ [•pos Frequency of expo5ur~ to the hazard event 
cant - many t•mes p~r day 
fr.-q - once or t"'1ce per day 
ace · once a .. eek or month 
~eld - one~ a month or year 

PrutJ Lokliho:>d that an injury will occur upon exposure 
c~rt - ce-rtain 
l.ke · 50150 ch~nce 
unu - unusu411 
imp - improb~bl~ 

Curne<J: D<-9r~ of injury if one occurs 
fatAl - ht•l•ty 
u:r - serie>us, r.-quires hospitalization 
mod - mod~rate, r.-quir~s out-p<~tienl care mm - r.-quires on-site first aid 
chron - chronic, no .tcute affects 

<~ \\' 
_,,,, ........ ,, 
' " 

19. RISK ANALYSIS 

Expos Prob Con seq 

Cont. Unu. Mod. 

ser. I Occ. Imp. fatal 

Cont. Unu. Min. 

Occ. Like IJod. 

Cont. Unv. Chron 

I 

·-· -

"1 'r, 

Task Name: 

20. MITIGATION MEASURES KE~_UinED P_ERSONAL 
PROTECTIVE EQUIPMENT _(Lsu'!!._i!_nllln_g__e_recautlons. _;:wut 
LEVEL A _ex_c 0 

o[[ dr:ill r:ig i[ ~apar: le~els at:e 
- -abo~2_00 PPm 

Head;- Eye/Face: Keep safe distance ft"Qm.Jl.ll~rk_ 
Full face .lines. Hard hat 
respirator 

Hand: Body: 
Work Clothes 

~emtc'!.!_ see b~ow 
Neoprene 

~YivRk SuilfJ 01 Gloves tc et·s 
lung: ov Cartridge Ear: use cautton tn ~ersona_l_ ~rotecttve 
Respiratot· with clothing. Avoid heat stress. 
filter ( 2) 

Foot: steel toe/ __t:tave ear tnser:_I_s ava::ao1e. 
steel shank 
rubber boots 

Special Equipment R.-qUired 
---··-

Special Procedures Required; 
! 1) Polyethylene Tyvek suits or slickers as deemed appi'OPria.l.IL!.2~11-----safcty o[fjcer if liqllid waste encountered !see AttachmenL.lL, _____ _ 
{2) Up to 5 ppm* Total Hydrocarbons use ov res~irator wtth rdtei'S, Create•· than 5 onm~: evacuate UP wind and make det~rmination on orotec..llii.e. eqttipment befat:e coot jotting _(sec Attachment 31. 

Wind d1recl10n tnd1calor to be attached to dnll ng (I.e., small flags or __ _,_r"""jb'-"bo=ns, etc.) 

No srnoktng or ealmg on-stle before decon. 

• measured In breathing zone approximately every 10 minutes. 



-c 
23. Decontamination Procedures: Seal drill holes per work plan. Decon. of personnel and equipment per Attachment 4. 

24. Investigation-Derived Material Disposal: Excess auger cuttings will be stored in 

25. 

26. 

55-gallon disposal drums and placed in designated staging area for Olin to transport and dispose of in approved Hazardous Waste Facility. 

Site Resources 
Water Supply: available from vacant motel building west side of property. Telephone: office west side of property. Radio: 
Other: 

Team Member 

Blaine Butaud (Olin) 
Mike Bellotti (Olin) 
Steve Neely fHLAl 
Peter Rice (HLAl 
Hector Lopez ( H LA) 
Jim Tremblay ( H LA) 
Tony Fischer 

Responsibility 

Assistant Site Sufetx Officer (SSQl_ 
Assistant Site Safety Officer (SSO) 
Project Manager 
Cert. Ind. Hyg. (CIH) and SSO 
Field Engineer /Geologist 
Project Consultant 
Lead Driller 

Date of 
Safety 

Training 

1 o I 85 
8/86 

2/85 
12186 

Note: safety training satisfies requirements of 29 CFR 1910.120 ----

Date of 
Physical 

Exam 

8/86 
8/86 
7186 
2/87 

10/86 

...._,7. Emergency Telephone Numbers 
Phone/Radio Location: Phone: office west sjde of property Ambulance: 
Hospital Emergency Room: 
Poison Control Center: 

Niagara Ambulance f 284- 4228) 

278-4511 
Mount St. Mary's Hospital { 297-4800) 

Police: 
2 7 8- 8111 or 91 1 Eire Department: 285-1233 c,r 911 Airport: 

Explosives Unit: 285-1233 or 911 EPA Contact: 
State Contact: 
Client: Guy Bobersky ( 518) 457-4343 

Mike Bellotti I B Iaine Butaud ( 615) 336-4576 
28. Emergency Equipment Location 

a. Safety Shower /Eyewash Contamination Reduction Zone (see Attachment & 1A). b. First Aid Kit Contamination Reduction Zone (see Attachment & 1A). c. Fire Extinguishers 
d. Other 

Aboard drilling equipment. 
Emergency eyewash bottles on drilling equipment. 

29. Emergency Routes (give road or other directions; attach map) Hospitnl see Attachment 5 

-;- Other ------------------------------------------------------------·-
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nt£DIATaY !lA.'G:ROOS TO LIFE QR .oL.TH eotaNTRATICN 
1000 ICHG 
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?HYSICAL DESCRIPTION 
CCl.!R.ESS SCUD WITH A liJSTY oocm 
~E tiATERIAL IS OOOOLESS 

0£HICAL 1M PHYSICAL PRCP~TIES 
I'ICL.!='CULA~ 1-!l::!G:-IT: 2'N . 32 
BOILING ?OINi AT 1 ATH, F: ot::ctJr:Posr::s 
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Tr!:T l'£Trm ~·:vaOP!"£~1T CC."PLEiC/;'llCLIS!~CD i=":Z~i:J:~ 
!N:::::cT:C::!E. ~'.J'-IG!C!CE:. A:-10 ROC::::N";'I:ru:.:: ACT IFirRAI 

r.Q~J!TCQ:~b/:.l:'.::::_: ~E:A!:~:~::m COo~P!..Llc:i/PL':3LIS~!ED r::O!:::.QAL 
:HSECT!C:::!;:. F~::;:Cii:C. A:IO RJC!:NTIC!~:;: HCT 1 FIFRAI 

RE:CU..~T'!:CN ~ROi"i}.GATSJ 1-E:E:RA!.. !.•f5SCT:c:w:::, FJNGEIJC:. AN~ 
ROU::N7:C~Z rii:T IF:~.;! SECTION :; 

EPA !!AS At~iiJt:Nt:O r:-s !i-IT:hi TO Cf•NC!l. TI-£ RCGIST~ATIONS or­
LUID~ :=en T'·l\l :.;j~S, TO CD!HIN"0C: Til~ >lE:G!S~ATIDN Or" ALL OT:r::K 
US:!i Str.;..;tCT TO ::XTrii•l t..,."t£;:1. ;::CrJUi:::c~CNTS AND USE ~·sACTICE: 
~O:USlT'.LQJS. :-..'+:0 i() GQi':' wPLICHT~OSS roo t:CG~:::T::lATION Cf" 
LI!-It'~·iE ;:ii<OCl:CTS 1"-JT !!J ACCQ(:;JANC: (J!TI: T:II:: TE~Ii'j cr. T:!C MiT:!::. 
~J?R·!3512 :Gil9/~3 

~-JNITOR!!-iG/~E:.::::_; !'i:.~::u;:O"IG.T Z~ C[l.o:::LQ?MCNTPROCHi:::SS s;.;:-c 
DRIN!CJIG ;!riTe!~ !=,!;T ! S!:!:!Al 

t·N~~r.:c:.t. "'CT:-i:r.JS :::1J:L'J?I'8JT !N :cVt:.1.·JP:-IEhT H·~JG;:;c::;s c:..:,.;N :J ~•AT::rl ACT : CI··A I 

TEST 1-i::T'!'.:C ~£:'!!::!..!:P~Ni CCM~!..C!C[/~LtLIS!:E~ T:JX:c SLC:'jf(l•;t.:S 
c... CONTI{:J'... ftCT t T~CAI 

'::L!::ST;.NG:S L;:iT:O A~~:~:J~X A •· CC~C:::::ST ::>c:;:: '...~'ji CT 
IliGUS n:::S ...ND ~OXIC ::·UL!..!JT ,;rns. •::::rT :.:nC:ff H·~~:c:-:::-N ~ ~ ::•.r.:r:~ 
U.':. (PH r..NO N4TIC:1AL ~:.:SGU>lC:r.: (-i::!-':.l-IS: CCt.:NCI'.... L:T '·L 
U.S. J:~ if:l!CT :CJ::T iJ!'j-:-;r;:c: Dr CQ", ... U:-hJ!t'l. -~UN: 7 l ?7 6. 
SiiC 2::1C2!ZO. :::::>·: 1?7!.. "ODiC"!~ ~C!i 9. ~71~ r:n: 
!~':~Cl:::r.l Q:;!: ! 77° ;.'1() i':Gt.!S G.'l CL.T!JCLR 2u. 1?~:!. 

St:CSTAMX us r~ cc.w:-:GM..'!:'AL Til Gr \1 !QGIS!A STAT[ :!:U.[J ['f I ·r.~ T:: 
IJ:.Zf~C·O'J·j <,:,ST: I'.!.,NAG:f.~'IT ~:G~LMIO'IS UI~Gl ...UTIIJ~I:Y (•:" ;:!C C~J: :!! 
VPGINI.;, _.'j :"'""'CiC:JJ. :::tPT:::::! 6, TI:t: 32.1 .;.;T:C~C J, :cL:J ~-~'JT;: 
Mt.'iAGE."'.:ti T 



IF A PERSCN Ctlt:~TI:ES IN LARGt:: ;.wDUNT!:i OF l:l:I!:i Cl!CMICAL, !'iOVC TIE 
EXPOSED P::RSUN TO FRC!:i:-t AIR ~r Ot.cr:. r:= SP.!:I.TIIINt:; ll~S !:iiC~POl 
PEJt"tl!..H ARTifiCIAL R:SPIRATION. ::I:!:Jl n£ Ai=tr:CTil! PER!>Orl ~ 1AAI1 
AND AT REST. GET ~ICAL ~TTCN~IDN ~~ SOON AS PO!:i!:iiCLC . . 
~THIS O£HICAI.. llAS BEEN SWALLOI-el, H'JICOIATCl.Y G£T Hc."""DICAL 
ATmlT!C!i. !:=" tiEDICAL ATTC!-\TION r~ N.JT :M.'iEiliAn:I..Y AVAILA8LE. 
Gcr iHE: AFFECTED P~SON TO ~'OtiiT GY I:AVING ll!!i TCI.!Cll Tl£ e.:.CK 
CF HIS Tl~Ot.T ~Ir.-t ms F!~Ga! OR ::iY G!VISG :trH !:iYRUP o;:- !Pt::CAC 
AS OIRECTZD ON ~·ACKAu""'t:. THIS NI:JtHlRI::':C~i;:JTION DRI.C SPLU.D ~C ... 

,.il KEPT WITH ~GStt:Y M:OICAL 5\.PPUE~ IN TilE OOR:<PLACE {oN!) :!:i 

' 
... 
} 
' 

-.i' 

-I 
j ., 

AVAILAB'...E AT I'IQST 01<1JG WJMT!Jl!j. DO ~'OT ~A!<C HN l!t!C011SC:OUS 
POi50N IJOI1IT. 

If THIS I !ALOGOtATED. PESTICI:JC:: !!:i Slo.'Al!..CUD:l. INOUCC 
IJ!)H!TI!'YG ~iiTH S"i!{L!P 0.1:" :~·::CAC. HOI'iiNI!:iTrn ACT!'.'A!CD 
CH~<f;COAL !="OLLOlD B'l' GASTI<IC Li.t'Her ~!Til 2 TO 4 LI!CO::S 
0:: ·TAl=· ~!ATER. fO:..LQI.J ''lir.-t SALIN::: CAT:-!ARHC. JO NoJT 
~I'.'i:: fATS OQ OILS. PEJlrOAH L>iVAG<:: Wim 200 HL Cf 
:!0\ ~IID'. !JS!NG A STO:'W:I-1 Ttlt:l:. A::l11!N:!:iT:!=! D!AZOlAi'l 
!10 I'Ll IlffilA\18/CUSLY AS A.'t ANT!':C:--IVQ!:ii1NT. :r CON­
vlil~!Cl·!S PSlSIS!, ~SC: A 1-l;JJ~QMUSC'JL.Aii !3;.0C!<!NG AL"'T. 
~C>l EYPIJlACTI'.'ITY C~ TJ::!::MJR5. G; 1.':::: 100 HG UF P!-!ENC•­
;.:.~31 TAL SD'JIU11 Str.m. 'TANCO:.J!:LY HO!JRL Y 'XIT;:L !:ONIJV ... · 
S!::JIJS ~S<E CCNTRCLLED Cri t.:NTI:.. 0.!: G I:A5 SE:N GIV:::N. ~J 
~T G!!JE ST!!'U..ANTS. 
COP.::ISC;AO: - f-l.AADCC::{ Of POISO!i!'<G. 11 Til 8LI 

~CANS 

EYES 
!:KIN 
CENTilAL HSWCt:S ~-(!:; r:-r. 
:JLCOO 
KI!:l~iEYS 

!..I'J::::P. 

!:HTUS OF ~ES!.:'LATOI!'l' ~i?'GRC:l":OJT 
CS!!A SIANC:.;:o 27C?i:l9!':l.l2!:''J H~::.;;.:D CG"''!iliNIC.;TION 

~-C•il!:::<::; :::::<!Ct>L ~t:.NL.TX!':.!R::.S ~ot-.0 IMPORTSlS TO A5!::'::':: T'!C !kZARJ!:i 
~:: :::::.:::~:.CALS ~!:-ITCi: -: I:Y r~::cu;::: :.J::: !~::>ORT, AND ALL :::I".PL~·rc•:S ! I~V IN::; 
\'G;,K;;i.ACZ': :;r :H: ~'•HF~t.;;:.;:.;n;o; :;.VIS~CN. STAI-rDA!:D IND:.JST;!!A._ c:.;.:: · 
~r:c:,T:~N ':::J:l:S :J 1:~::.et;G.I :;: . T'J i:'~O'ii!JC !NfORI-:ATIQN TO m::il ::-:P'...~·rc!::~ 
C:~IC:::;:N!'iG Ht):r,;:Q(-:J': ::::.c:-~rc.:.·_s ;:y ~N'.j [f !~ZhliD ct'r<MlJ~HCA:T:::N _:-;:.J[~i-.~=:i 
IiiC!..'-'!i!.'iG Lt·:as, .~A::.:~r.-,L :;.;~:TY U"TA s:Jt::ETS. TRri!N!NG . .:.NJ ri::C:":S TG 
!i~ ITTD-l ;::::a:r,J5 
~rkS222C 1:12~/CJ 

!'"CL'...Q:ti"'G OS:·ii sg~·Ur.'u~ r.;H!c:.:.!..:;: f'J C::LC'JTl.'iC:S L!:ir:::!: ..:·:c:-~-~·::0. 
GiiCl'.JI':O:: t.j 1JISE. 

::;Sf'A ST:.t'-lN:.il ~CI-,ll?:O.llJOG ;..:::; CCriTI'.~I.'I~-oNTS 
T.ULE Z-1 

::tA :.·t,,c:-~J Z"Cr;.-'!?!0 :c· 
-=-:~ .... ;:--.c; 



.. 
QSIIA STM!lMO 29CI1H 91 J .132 ilCR':iONAI.. iJROH.:cnv:: C'JUI~ME~T 
OSHA STA.~AkD ~1910.141 ':iAN!TATI:JN 

O~HA ST~~ARD ~crR1910.151 ~ICHL ~ERVIOCS AND riR~T AlO 

.OS!IA STtWJAAO ~1910.133 :I:: A.~ FACE PROTtCT:ON 

40Cf'R717 RE'£:0005 A.~ R!ZPORT5 o:: ;=LEGATIONS TliAT Ci:OHCAL SLJr;STA."'ct:~ 
CriUSE S!>;.'iiFICI..IIT fi01J!J!S::: Rt:rlCT:~NS TO H!::AL T:-1 OR 111E 81VIRuNh8fi 

P.E:OUit:ES IW-!\.f'AC'!'l.mG:lS Mtl !XXTAIN PRCM:55~j:j5 CF C:'l!l'!ICAL SL'OSTANC!::':i 
~.NO t1I~ES TO J<,Ei:Jl R:::CORDS o:: SIGNIFICANT A!JiJS:i<SC t:SACT!O~S TO HEAI.i!·l 
C:R 1l·t: EN'JmONME:NT ALLI!CEil TO l:.iV:: Gt:.:J.I CAUS:Ji tY A St:CSTf.,NC£ CR 
t!!XTt..'Q::;. EPA MAY !'iSPECT ANI) .~U::U:~;;: ~G'ORTING 0::' SUCH RECO;l!l5. 
48Ftl:re179 08!22!S3 

-;:: Slt!ST~ ESTA!3LISHED AS Ct:lNFIR!"El DR SUSPCCTED CAACINOG8i IPOTI:'fTIAL 
CAACioo::;ENI SY m;: !~/-#A TIONA;.. .:.G80CY FOR RESCAQC:1 ON CHNC!:R I !AtlCI 

-

.... ·,.,_ 

St.JE:STANC: LISTED AS '!{~:..IN TO r;: CARCI!-<'JG;::~:c• IJR '~Af REASDt!ABL"( 8£ HH-· 
TIC!PAm:l TO t:£ CA.QCI~l;JGC..'UC' IN N~T:ONkl TuX:CULOGY ;•;:lC~AH INVI rmm 
ANNUAL ~t::?t:>lT O.'i Ctil~CI~CGCNS 
40C::Rl!.a o:::s:G~i4T:!:O~ cr I·IA~!DQ:.;':i sussr,:,nc::s 

t:!::Srt;.~;m::o A5 i:AZAADOUS StmSTA~t:: :s ACCGROANcr: ~iiT'-1 
s!:cr:c:; 3!.!.1311'.:1 tAl c:= -:re: , ::.oCR.:tL :.-.~ri.:R Pouurm:~ co~r.:::O'_ 
ACT, AS Al"B;D:::D. !'C-L'CE:S At~Y ISC."';"G<:i :.N'J !ffll~:AT!;::i, AS ~IELL 
AS lWf !::l'-UTlO!-iS AND !i!XTlmt:S C:JNTA:N!'lG T:1!:S SOO':iTA.If:t::. 
43rR:C7~7 ~3/~3/7J 

ttErn:ms3 ~6i0:.6fi3 
.!;4rlUO::!.:!i O'i!/l!./7? t A!"!El'l!li'!DITI 
44;lR~016~ 0~!16!79 ;Arl(~:ME:~!I 

44rRt..S.t'IOC ~ 1/ 13/7? I ~!":;;n:"£'iTI 
448Rc6!02 ll/ZQ/7~ !~£N0MS~Il 

TEC:-JNIC~:i.. .~5S!STANS:: ::i:'\TA COf-PLET:U/f:liGLIS:!I:.D C:..CA~l rliT::R ACT 
!C'..JAI ~ECT:O!~ 31! 

REGUI...~T!:r4 ;:>~Ot:LGATC: CL:A.'-1 ~~TE~ .;c; !':'..'HI SCCT:ON 31! 
4~~117 

l'!ONI~G~I~/L~·J£:L':i ~C~SJRi:o~c'f':" !'~ OC.JC!.(;;11't(H P~JGRCSS Ct..:.;N 
blAT:::g A'.:T ICW\l 

4QC~l2:!, .;;;:-::~'Dr:< 0 - ~;AT~C:i~L ~·0'-LUTriNT D~':.C::t.RC.:: CL!~!'IHfiCN S"f':T;:~ 
~-Z~ri!T A:PL!CATICi~ TEST :NG ~[GiJIR~~:l1"! S 
TAGLE II ·· C;".G.ttNIC T2XI': ~:!:.L·.:r:.u-:-5 I:'i C:riC!·: Oi :-cur.; ;:-~:,r:1 ~CNS I~ 
.;,o;AL':'':IS ?.Y G>\S :::: rRtr.l•t :Gt:;::\~~oy! 1'\H':.S o:,; L:CT~iJ':C:·J f ~ GS i n'.i l 

C'-ZA:-1 •:AT.::~ ACT !GlAl 'J:CTI8'l J04:Al 
UATER llJI'-t..ITY C::<IT::u:. rCQ L:>..OAN::: 

4.0 1.;!:/L r::P. 8Ct.':CS!!C ,;~:CR SUI:-'tlU !!G!.T.!I. 
O.Cl !..C/L rJl n;:SilJAm t.GC~TIC LI:t:. 
o.oo~ 'X/L ;a::~ r-~INC: t.Qut.r:c ur::::. 

~Oc.nt·L!~ ~ATI::'t•~ !.'1';-C:r.'l ~~11"~Y ::'QINq¥, '>1TC~ I;!..(!JL.!'-.T::;:I':. 
".AXI"'.J'I ·:~'IT:.~!'>..-.r ·_.:•i:L .-~ L>r.:J;H.:: O.(·':i'-l ·GIL 
~:oi"T.'.."~!~ 12:<:~,;~ 

.::q:;~:~ ... l :./.:.71~7 



-~ . 
T 

IIU 

J 

FOOO AMJ ORU: AD~INIST::lAHON lrt:Al SUR1)EILLANC!:: INDEX 
ClASSIFICATION ISICI - ClAS!:i !I: HIGH l1EAI..TH/TllXICITY Hf.tZ.AAO 
liAS IIUT B~ OI::MONSTRATEO, C:JT ;::viO:::Jt:S E'XI!iTS FOR POSS.!3LE 
HIGH RISK TOXICITY EFFECTS 

~t:rnli2.101 TA3U::S c;:' HAlAAOOUS /iA~I:OL!;. ~I£!R O!:!:CJUPTIIJN. 
PR(J)ER S:UPPING NA."£, c-..;.ss, LAGEL, ~~l:r.GI~, AND OTiiLR ~t:­
Q!JIRE;~S 

D~SIGNATDl I~ HAZ~DOUS 11ATIJI:At.5 TA.3LE AS I!AZAA::JOUS :iATER­
IAL i-OR THE PJRPO~~ 0~ ~ANSP~TATIO~. 
41FR1~??6 04!1S/76 
4!:~4533 05/::!2/GO IAMBID'iEkTI 
~FR4~20 07/10/80 I~ID!'\8frl 
45FR62!l30 07118/80' l AliliDHENTl 
45FR7464? 11/10/£0 IA!i£1-IDMCNTl 
~6r-Rli737 03/19/31 lA~~M~rl 
46Fx19235 03/30/81 ~~~ENOMSNTl 

SLJaSTANCE L:STrn RZSO:.fr!C::: O':il:R'JATION ANO i\i:CCM"::xY I-ICT IRC~ril 
4CC.'1~261.31 Ci'A EAZAADCUS ~!>tST: SO. 1:024. l+.~S TC::i, !i-iCLl!DING GUT :-lOT 
l!i'IZTEl 10. O!ST!Ll.ATIOI" !=:!:::S:::::ili!:S, :-lEAVY C~~':i. TH.~!J •• ~NO RC.;(TCR 
ClC~OUT WASITS ;:'l:Q!'! T: E p::o::LCTICN !::f Cl!LC~IN;.,T'""r:.J ALIPi:ATIC l:YDRc­
CAt130NS, HW!IJ!; :A.':l::;.;~ c::;nr2~'T :riO."! ONE iO r:•:c. lJT!U:~I'iG rRCC Rk:I!Vt. 
CATA'_!..::'J P~O:::::SSES. 1.,.:~!5 LIST DXS NOT ~~iCLLDS. L!GHT CNDS, 9:ST 
F!i..TEP.S A"'D ::OZLTZ~ ~!::lS, :::>S-IT u.::SS~CAN:S. :~A:O:IJ.:ATEP., '..lilST:'JfiiCR T~EkT·· 
!iENT SLUOGt:S, :P2lT CA7..iL 'r':iiS, AND ~,AST[S LlSTr:D I:J 40C"ll26i.:l:!l 
49FP.53C3 ~2/10/G4 

!'OICtL S!JlUE:!LLANCt: I<EQUIRE:l 
::r:G ~SCS!i~"'DL:."D !i- E:."';lLOYSZ TC! ~ls:t.'l ;:u ... L -FACE J:lCSP!RATO;: 
GE:H::X!>.L !".EDI~ LISTC!>ff 

~~ 4QC::::7i7 rl:;:CO:iOS Al'l!J R~:JDRTS 07 ,;I_L!:':;~EO~S TI!AT Cfi~ICAl !:OO!:TA."JCE~ 
~t:~!: S:G!Hf:::C:•'IT A!lV::x:E ;<i:JICTICtiS Tu ;!CALTI! OR THC SN\1!i<lli'!iENT 

1 

TC(!~ Sl.!BSTA"'C:::S CJ!--1>.0';.. ACT ITS~rll ~CCT!ON e!Cl ~UL: ~E')lJI::ES 
"-~ACTI:~S:.S p:iO ::~TA!~ PP.~c:::s:~xS Cf ':!!!:Mi:C;.L :::t:i3ST(.NCE:.i WWlJ '!I:ITURZS 
TQ f:::::CO ~::::C~DS 0'=" S:SN r:-!c~~~T AQr;c~S!:: ~:i:AC: !'JN5 TO CMPLO'fC2 ·1::: AUH fOO 
30 ·fr~>tS 

43i'!:.::S:27 IJJ/22/'::J 
·1<:~22; 'J::!/3G!t::J 1 c::::-'":::·: ·''= ~;;rc:: cc::J;.t:.cnon 
P:-r~s:~ ~:::.;:t.r.::::n::w.s 

t:rs:::i r~:T 
~NTi:P.L ~CJ;t.:OU:i Si57:H r::rs, ;:' .::P.I~Ii[!{t',l N[.t:P.CNlTiir 
CC!"I:"L:"'TE ::LOG!i C:JU.~!T 

:L~:CO C:~M!ST~!'( 

>:2\;.l. ,;;;J ur;c;. !'".J~CEC~IS 

KI:N-:Y rU~t:TI~N 
'jKIN Z:(AM 

~ChPI~~G!:~ :~CGO ~~!OLS 
: 8-.rl !1 "JG'( 

DPE-P'-hCC~OfT ;,.•,() h!f·iU.:.L i::-it.MS 
14 3Y 17 C: !:::~T P A f. -~4( 
1.1ll'~ YSI~ 

~·:l~·sr::;,.; ::x;.1",~·1AHCN 

p;~:c~r;;r!{. :::~:l'::.,-;c:: !';S~D-lr 



FOOD AND DRtX; A0!1!NISTRATION IFDAI ~L-RVE!LLA.'lt.:!:: HiD:::X 
ClASSIF!C.~TIO.~ ISICI -ClASS II: A !IIGI-1 !t::ALTII!TOX!CaY :tAZAAQ 
HAS NOT tEEN DEMONSTilAT::::O, CUT CVW;:;::;ct:: t::X!~TS F!m PO~~:EU:: 
HIGH RISK TOXICITY CITECTS. !IHZAAD PD11"".:.NT:HL IS !;tJFi='!C!CNT ·;a 
WARRANT A l'tMPOOARY INCl..U~ION Of ilHS PEST!CI~i! I~ MCDIC;.L 
HC~ITORING PROGRAM UNTIL TOXICITY/CXPOS~E GAfA IS ,oJRC CL~~y 
os-:-ni£D 
FC00 AND AGIUCt;1.ME ORGANIZAT!OI·If!.r.JR!..D ~!r.<\!..T:: CRGA."l!Zi.":'ICN !FAOIH-:Ol 

~ Aet:EPTA.:>"LE DAILY INTA:{E E:5TACLIS!lEO 

CERTIFICATIONS 
HEALTH STATUS CLA5SIFICATION 

NIJC'.J:AR REG. ii041 

~ OSHA RESP!RATCJ.1 17--RT::r!CAT!::;N 29C:"'iU?10 .1:1.:; 

.. , . 

--

TQXI~ SU3ST~~~S CGN~~- ~T !TS:Al ~CCTIQN O!C) R~-C 
R£:Qj!P.E:5 ~ANt.JrACM8lS ~ND c;;.;:lTA~N ~ROCE!'.~OIEi ar C!:£.~::c:11.. 
SU3S'!'A.11CES A."'I !'!IXTlmES TG ::m ~<:~uS u: ~I:;N!F~CANT 
.ADt'D':E REACT:~'tS iO l:hi='LO':E;: ;-1:-AL Til FOR 30 ~-EAR.). 
CON: A:::: ..;,):;~ P. !'ICOOTI;r, 'Jr?I:Z o.: TOXIC SU3ST:=t>.JC":S. 
CPA IC00!~~-:404. 48fR33173 8/22!83 

~!CAL ~IH;lN!"G ;:lZQU~i-1C!J FO~ M.:D:C.~L EYA"' ;:KTUSAL S::G.~::l 
E:Y C~LO'l"C:: 

5'EC:A~ ui~GNJSTI: T:STS 
C!:N'.'L"-SICN!i - !llr.JOO AH~L':'~!!i F:.ll CU.;COSC, (.;LC!\.!1. :. RCH N~r:lC(:C:--i A~FJ 

C'.:.::l20N OI~X!DE 

LCAKS A.'I'!J SPILL PROC::r:.;ra::: 

0~~~T~SHT 0~ ~ANSPOA~A7ION HHZARO CLAS~ 
~?Cflll72.1J: r:A:~~l:·Our:. ~::lTGII\LS T.l!li..:: 

O:J: AlH:'I['fT or- Tt:r.li';t"CRH,T:Crl ~:,~[:.. >G ::::;uf<C.~C'f:''j 

~1C?P.l72.1~1 I~L'SJ::T ;Q AVJ.::S"i>-<L : ... ~CU~IG ,~:.t::.J:C:C'1C"-.'T:i l­
~R172 4021 
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IN'TEJ1CO•JEkN!'i£NTAL HMiTII":E Ci=IGri.~!ZATION HAZAAD CLASS 
49C!1U72.102 CPT!C.'Ull IIAZAAL!OU!i !'\ATOHAL!i TAllL!:: 

OOGANOC!I!.OIUN2 ;:>ESTic:o:::s, !;OL!Q, TOX!C, N.O.S. 
ClA!iS 6. !-f•OISONOO!i I TD.XICl Si.'!;STAAC:: 
UN 276l 

INIDGm•EH~-t'l'U!NT?.l !''Ai:UTZ!"E Ci'GA"'IZ.HIC~ Lt.!:L'L:~G Si-:::CICICATION:. i:J!:l 
DO!'I:::STIC AND ;:xJ:'Q;{T s;I!Hi2fT·j 
49CriU 72.102 

POISOO 

FOlLO',.J!P.:G Uli='O!{IiATIQ.-1 i~Oii 13i.k<I:~U X ::::XPLOSI'iES "C"iEP.G8CY f!AND!..!::-<G UC 
I :AZAI<r::liS MATSlihLS": 

!l=' liAT!JUAl ON FIRE OR INIJ!l..'Jt::O !~ F!R!::: * O..TINGUISH f!t'E !£ii'IC AGCl'iT S;J!T~S:..£:: FOR TrPC Gr SL!QJ::uUNDm; :-:x::: 
ll'IAT'"".;.rl!Al ns~e:- DO::::S NOT t?~N 0::: ::;UANS WI'r.l D!::TICUI..TYI 

!F ~:ATO::IAL !S NOT C.~ FHlC AND !S ~OT I~VOLVZJ !N !;lP.E: 
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P::JlSONNEL PROI!l.•ICN: 
* KEEP I.Jli-!IND 
t !r!I:AA COOTS, PROT:CT:i:V£: GlOVSS AND GAS T:G: IT GCGGL:S 
t AIJOID I:JR~THING DUST/VAP~Sin!!ii:::S FRO!'! MATIJUAL 
:i ~lASH AltAY ~ I"A~IAL!i ~JH!CH r'JiY 1!.4\1~ !XNT?CTC!) m: CCOY WITH 

COPIOUS ~TS ~ U4TSl OR St'AP A:'JO i·1ATCP. 

LAN') SPI!..L: 
:t DIG A PIT, P~. !..~OON C.R r;QL!:!I!'G ;.;.CA TO COtiTtU~ :..IJUID CR SJLIJ 

MTSHf<L 
i OIKC SL'\lrACC rL':!~1 USISG S:J!~. '.:;!>iO~.~GS. ro:.M:::D POL'tt:SlCT!II>NC OR r2A."lC~ 

CD~IC<lli 

i (',£5Qi{G C:..'U !..!:JL'IC l·'~T!I r!..Y Aji; C~ '.:t:?'ll.:--T PCh:DE>l 

:JATEP. :PILL. 
:1: 'JS:: H.:.Tl.itlf.L :!.:J::RI!..li:j C~ OiL ~~ n .. :.. CCN:f.:OL S!XMS TO L!rU s:: :i..L ;ot:n:::.'l 
:t :r u:S':'JL•J;::, :'.P;lLf r:.cT:t:~Ti:.O C;..tl:Os AT iO Tl:'.CS ·jP!Li...!:.J 

Al'ICUtiT AT !O~~H C>l c;.:;,T::::R CUI:C~ii-'A;~ctr 
:i lj-::_ :-::::t:::'AN!CHL Qf:.::::t::G::::) Q;.j L::T'j !:! ~:~i'l(jtJ;:: !,~IJC:LI.:::; M,~~-;:: i 

IT POL!..~ICJN r,,'fJ J::>lC:L':T:,r;:s 
t T~/.H<..rL :E:CO:oPC'jlT:·:J~ 1·:! ::::VJS•.::::!C C:.N rJ::u:l 

'J!..L':!~G l!lf"Q~I".Al :0~ :-~S:-1 (J:;J.;,:HrOIT u? f:lA>(j='L'Rr-41 IO~!u. ·~- (Q,1•jT (;~A~v 
"':I:~!Ct.l. ::.ES'-'C:-1'.:[ :~lf'C;.I"ATI(;iJ '.:~:iT!:!~". ;;cc:.Rr}l.'i't,; ~'H7C?. :;:;I:..LJ. 

t :;r_::r:;T:J.'CE S!"':·:S :.-1 :J?.TL~ 
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S'J~l.!:?Il!-:"f !N ,J.:.TC>!. Gll•JO G ;,1-\TC.:l 1-T 20C; I'I~·J~US!..: 
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D I l'£111YL n:~~ liMI'I I 0 S 
I-EAT 
nDHAL Di:COiilO!iiTION PROOUCT!i AAI:. HAZAAOC-tJ!i AMl/Ot! TOXIC 

PSRSONAL PROTECTIVE E~UIP~ 
NO NIOSHJOSHA DATA; Ri::~I'IOiO 
PRE'IJOO f:liY POSSIBILITY Of' SKIN CONTHCT 

I·JEAA II"PER'.'IJU!i •:'-OTil!tiG 
WEAR GLOV:::S 
loi£AA rACE:SH!ELD 10 HCI liiN~I'i.:r\1 

PLAC: COtflAI'\INATEll Cl.~JT'<IING IN CLOS:O CONTAlNt:J:lS FOR STO~AGE U"'EL 
LAU~'DGO 00 DIS~JCD 

!F ~OTI!!NG IS TO i3:::: LALINJCR!JL !NFOOM Pt::RS~t-1 ;:·C.~!"O;:!M!NG OP:RATION o,r. 
CONT~~I~T'S l~OQUS PRO~EKT!~~ 

ACt; IIi ''GU!t'::!..INES FC:~ SS..CCT!CN l!F :1 :81ICAL ~=-l~TECT!'JE 
CL!JT:IING" I!'ii::IC~TI:S T:~ FCU.Ql.·IING M~TER!A'...S Ati'J 

1 PROTECT!':t: Q(jTI~iGS C'i I-ftl8'ENDENT VCNtOi{!i AG.1:~iST 
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POLYS"!': lYL2lZ 

f"'!~iPGOO: 

~<ATURA~ ~"! 1.!.33!:R 

NEOPP.EN~ 

C:lLC'RI~An:D POL'I'81-IYLLb:: 
PD!.)'VP.fiL m .. ~r:::r:: 

FA:RIG080: 
CUTY'.. ~:.X:CR 

A IC.!lE t1Af<! H!OI! '!:"' P.ATINGS I!i INDICATED .'TR Th'C !"ll 1..'W!~IG ?-'Af[QlALS: NITR:LE: O:::tGEE~ 

POL YURET! i>.NE 

ca;G!..ES 
NO US'IA !;T;I'JOAAD I;USH C::tiTCR!4 OCCt;!"Ur!' .;ct.'I':.:::'j. 

H:::.-¥1 m:r :H~8.0 OP. Vt:NTCO G~~ 

. '..IASIII~~ C:9'!C~LS r:iCM T!:C ~;C:~I 
PJ o;:~ll sr,·,Ni:)~:j. N:::::t CRITE;{IA DOCU!'I:"IT t-t0'JISC5: 
P:lCI$lTL Y '<!''-~ SI:IN P::!X."'t::S CGNHJ1~11ATCD 

IDJTP<: :::1JAI<.;ING lF IJUPK CLOTIIING 
'•IJ c:;l,:. STf,N.JAQO, 't~CS:J CfiiT:~IH UCCL'l".:NT AUv:S:::'j: 
!7 a :~ :1C/.SG~HJLY i'R08Ml.E TWIT CLOTIII~ IS C'JNTM!NMCD 
LCtiVE CLOTI!II~ & EQUIPMDIT r:~ Di:CC?ffAiii~rrON ' D~SPOSt.l.. 

~2!~1!!'/G t.:(;,(J'JA:. rG:..Lo:, ING >.•:CJCNrA'.. C'J:IT>.H!N~T:'JN 
N'J CSI!A SThN1HilD, N:USH G.ITc;u;, OCX;ur.C~IT t.JVIS:S. 
,.;;lQ"\PTLY !F :T IS I'<Yl-:rf.J[i;'JIQU'j .<NO CU'iTMl!'-1,-tTLJ 

':~:::c:-rc ::".C4GI:-:tY ::t:'Jttrs :cr<s 
I''.J 0'.:!-'!\ ST~(JA.Q~J. .•::G;ll C:l!TCi:It\ ::,uC~'JiT f.U 1.'I~['j 
EY[·~J.;S'f iCUrPtlW kii'l:'l !":"CO!I.TC ,::;.~ 1'.>-[H .li .. h[ L~;!LCYE!:':.' :::; .~kf :':;: ::CG':J:J ;~ ':;LI::..:r.:..~;c:: 
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FIRST AID PROCDJ~S FOLL.OWIM:; rn:'OSL*<£ 
IF THIS DDiiCAL COS INTO m: EYC!:i, IMD!ATClY ~SI-: m:: l:::YC!:i Wint LARGE ~JNTS a.:- I,,Arril. OCCASiONALLY LIFTING 1:!1;: LCX.£R HND UP POl LIO!:i. GET HEn I CAL ;ms~TIDN IHliEDIATC-Y. CONTACT l.EHSE:!:i SKl.Ul t«lf BE lmH \KN ~KI~ wrrn nus C!-Di!CAL. 

zr TIIIS Cl-2. .. 0RINATQ) HYDROCAACON GET!:i GN Si:IN. :l'J~.t:OlATtl.Y 
~iAC:H 5KIN WITH SO@ AND '~T~. RU:::I::ING H!.CO:ICX... ~ ENCnmt::: OF G:lt::EN SOAP • 

Ir A PSR!:iOO ~RE.-mre::s IS LriRCC:: AMJU1'1 T!; CF THIS CILlo! I CAL. !iQVE ':'". t: C(!jQS:::D P:::HSCN TO fRC!:i:l AIR AT ONCe. iF SRU:..niiNG f~S STOi'PG PERFl'QH I'JITir-ICIAL RS~P!IlAT!CN. 1:1::::.~ TI'l::: A!·FE:CT'::J PSISml ~J.:.R/1 AND AT R:::ST. G...rr I'SliC!1L 1iTIENTIO!i A5 SOON .-.5 POS<:iiOi.!:. 

~lEN TIII!:i ClD!ICAL li~S C:ZN ~l·'AL!..Ct-i(!). II".I"IT·!A"!EU Gr:T HCOICAL ATIOOION. !F i'f:D::CAL AT:!:'iT!ON I~ NCT I~"'ED!ATI:l.'f 1Wfl!lriCL£. crT Tilt t..r:rtC;D PERSGN TO 1it::-MH :r ! :HVI~G ;.!!~ TGUCH Til. 81iCK r:F H!S Tlf:lCfiT HITII :>IS 7HJG:::::l Os GY :!l'i!~G ~liM S~UP OF IPECAC AS CliiEC"'D CN p;:.C!(,~G:;:. THIS NON-PRC:SC!HPTION !JRUG !:il :ot.:1..D et::: KEPT WITI-1 'J't::J<~Y H83ICAL SUPPLit::~ IN nr.:: lf.!HKPLACE ANO .::S AVAILABL-E AT 1"£1ST DRUG COJNT!RS. ;)0 ~OT ~A:<E At'l l.iriCCN'::C:cu~ 
PEHS~ 1JOi'!I-:-. 
IF TillS flA!..CGDIATCD C!:$T:C:CE I~ St.~.:.LL(;it!:JJ. I'-ut:Ci: 
VDI'I!T:f<G 1.H~ll SY~UiJ OF !P:ZCHC. 11JI1iN::C:TLP. ;.(.'!' H1;.T[!J 
CHAACllAL FrJLLGh'E!l BY G:iST::l!C LAW·GC ;Jln: 2 ~a -4 UTC):.;5 Or TAP ;.;A~. ?OU..:JW WIT:~ S.:.L.i:NS: CAT:!t~:HlC. CO 'HJT 
GIVC rATS CR OILS. t:•Q:;f01l11 l.Al'AGi: WlTli 20•J K.. 01· 
ZOt ~IIIT'J'~ liSING A STO"'i\C:·~ n.c;:. AO!i!~ISTER DIAZ;:w~M 
!10 nl..l INTQAVENGU':i~~ ?IS A:"l A~TICCi'lVLiL!i;..t;T. !~ !:0+­
lilJ:..SIONS ;'l(XlJ!S"!'. U~~ .~ Ni:U~~SCULH.'l C~OC:<!NG HG-.J-fr. fOR I·:YP~.ACTI~1~n· OR T~!::::1CO)!:J. G:t'C ! OG 11•; Cf PHtiH· 
BAP.2 ITAL SO:l!:J:i S'JU:UTA'~:::uu:~ Y i IO'.JRL Y ~TIL i:O"'1;..l. .. 
SICNS A;:lE COifT~CLL~ CR !Ji'iT! .. 0.5 G !·:H5 ~:;::::."i G:i\'::::'1. l.·!J t-.'OT G~V::: ST:HuLU;T!:.. 
IORl:IS8HCll- !IA.IIIJSX:~ QF O~ISO:H'·l(:, llill C:J.I 

EYCS 
sr.:~ 

LYMPI-'..ATIC SYS~!::~ 

:~OCrl:iNE SYST~~ 
REP.KOL'CTI'.Il:: !:i'fST ;;::; 
LI'J~ 

LU~rGS 

;:.EsP:Q.iTOri'f SYST::M 
!'\IJC:JUS ~D'CRA.~C':i 
C.SIIrlAL N(~IJ;JU•j 'J Y S ~:. '1 

ST.:. T:.JS o:- ~CGUL;; 'IG~:Y C:.'lf c;r:c:~c~rl 
CS!'A S!';.!I'JI'.~O Z.?•:::->:1!9!C. ~2ii0 IIHLf~O •.:Q."'r1.1"tiCri'H.J~ 

~CJ!.JI;,['j Ci:C:1:r.:: . .i_ ~i-<~<UfHCi\.;-::.Gl':, f..li.O r·~coqr:._i;~ roJ A'i::i(.'~S U:: :.....::~I<Cir, ').'":::::::riC.:.~:; ;1:n:::1 T:IC'f ~·>l(.tJLJ(:: !)1:1 Jr.PC~f .... ~:J fll.L :."'A•jY:~:S ·IH'J:t.C '•OO':PLM;CS ~~~TilE 1-N•.If.'ICTl::t•:-fu O!V~C:IQN. ST;.tlo,\;() !·llJUST~!I.l CLA':.'.i· If!CATICN :o:.:s ~0 '!'!J~~.x;:t :? 1':! ::JRQ 1J!OC: ~N"C:~'lHTEJN 10 ~·~!~ C:t:·L'J~::~ co~IC:>;~I'IG ~~ ... .v;,ccv:. c:~r::<..s or "'UJ·'i •T IJ.lZ;;<J CC:-t"vl:::.r:ol ~ .,c·~:,;.,.r; 
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OSilA STAN"JAAO 29CflU 910 ol51 MEDI:.:AL SSlV:c:s ANO r-!:~~T Ar:l 

40CFR717 RECDSiOS AAO RCPCRTS Of HU..CGAT:ONS TP.AT Cii£/f~CAL 51.£STA."!'.:SS 
CilUSE S!GNI:-Iet.NT AQI.JERSE: ~ZHCTI8N5 TC !oJEALT!I OR THE C:"ilJ!RONMEH 

r.:CUI~i:5 MA.>rur-"ACTL'REP.S AND C!J:TAHI P>;CCCSS0::!5 GF Chl:H!Ct.L SLt:!;jTMiCES AND I'I!XT'J~ES TO ;((IP ~;E:CO~OS OF SIGNII7~~T ~;)VERSE R:ACT!ONS TO lit::~ T: 1 OR TIE: Dlv!~QNJ•E'fl ~L:...EXD TO HAVE !?U::N CAi.J:::::D ~:Y A SLBST {ti-CE !:R 
1-'IXTt.m::::o !J'A i'!AY ~N9i:::T AN!:' ~;;:~l!!;:!: ;:lEPJQTING 0::- SUC!! i{CC~O':i. 
48FR3317!3 00/22/93 
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~~~R!~~l~ G4/1~17~ 

4t.F>'273'73 Ct./01/C! !t.HI.]<!)~~ I 
4~~~J~~~ Ce/22/et !r~·Nu~CHTI 

:n::t. J::CJ'CNT~TI'~~!/4S':.CS":."CIIT :<::tvu::;:JtPLC~:~ .r:::J ::.C:h:i 
0 

\._ • ..-. 0~1 r.r:..: :.:':.t.l 

' 
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r 
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CONTROL TECHNL"t.OGY OE~1 ELOPH£NT CC~LCTt:D/ ;JUGLI:ii!Ol CI£AH 
WAte..R ACT I C' . .JAI 

CCNTR•JL TI::CI iNll..OGY OEVO.OPHOIT CO!-.PL:::T'"".:.:>/ Pu'Dd ~i CU i<C!iOU!iCE 
CONS!Jl'JATION !WJ RESO'J:::Rf ACT !Ra:lAl 

Tt09lic:t.. ASSISTA.'!Ct DATA COMPL.J:"rE!J/PlCLISHED 11:::)!:1=.AL 
INSECTICIDE, ~IC:CE, ~ ROOI::NT~C:O~ HCT IFIFRAI 

REGU.ATIO?ol ~RCI'U..G~TED R!::SCURC!:: CCN:Et<WmC~ AN{) P.:::C::J1.'E1Y ACT 
(R~AI 40~60 

PRI::t<EGULATORY A!iSE:i~H~T CDI".PLETED/iJUfiL!!iEED TOXIC SLGSTH.'IC£S 
CONTF;Q'._ ACT lTSCAI 

TOXIC SUBSTANCE CONTROL HCT !TSCAJ s:cT:GH 21£1 I~!Tl~L 
:;:tJAI..UATION OF SU3STANf!Hi.. P.I!iK SiJ3riiTTED TO EPA. 198.: 

SUI3STANIXS LISTED APrCN'JIX A - CCNSCNT Oi::!:~:C: Ll!iT C!f 
!N:!USiri!:S t>ND TCXIC PCiLLUTANTS. SCIT!..D1£NT ~~i::.IC'-IT JCTWC:::~ 
U.S.· EPA h/JO NATIONAL h:!:Ot!RCES !JEJO::::.'ISE ':CU~C!L. :: ,;t. 
U.S. ~ISTP.ZCT ODJRT ~ISTR!CT 0~ cry_unBIA, JUSE ~. 1?76. 
S!TE 8:::RC2120. !:i!JC :97£.. l"(l(l!r-I:O ~AAC:i ? , :.. <)'.'9. s: T~ 
l:ERCl3~2, J~C !?79 ANa ~GA:N ON OC~03E~ 26, l?S2. 

!:!..'ESTAt-'C::: Sl.:'BJC:CT TO ~;:'JUr:H::~ENTS Cf G:NExAL r:~JL:~;;:r~ 'j,!,f(T'( L:P.C·!:~ 
'1 !GZ:!::I 5~94 C~ T:TL£ 8 0? Coil.I:"Ofr~IA HOM!!'iSTsFT:·:: C0::!: AND D! 1F:::IUN S 

Ci~H.:>T::::ri 2.: Of C~i.!:"'~U~IA LAGO',l C!:i:JC 

' 't -

.J 

J 

J 

J 

40CFS122, AP~Q.I:JIX ~ - :'JATIQN,;L POLLUTMNT DI'::::iA'lG::: ~LM!N11TlCiN SY~TD1 
PE-;:.I'IIT ?-j•Pi..ICATIGN T::::ST~NG RCQUir.:.~ITS 
T:.2LE: !! ·· Q;:GANI': TO>:I': ;•Qt!,i.JT,!,I"TS !N ::AC!! •J.=- .-CJP. c-;4CT:ONS lN 
AN•)L '!'S!:i CY GAS C: j:QMATOC::;APHY /."'AS!J :j:;CCTR:J~CCO:':' ( ·;:!~~I 
~r~1a1~3 ~4/0l/33 

PC:Gt..UT!~S IN OCV!J.ODMSNT PRQG;::~~:; !.QI~PI:lEi·:C~I!:..=t::,;: !;:\,\· :-:;Cti!1C:IT.~L 
q:;:s;:·O:-;SE, ~rli=>E"'SAT!ON, HNO LIAZs'.E.IiY ACT (CC~:LAl :::CT~(.;N :01 

IJATQ OUAL!TY Ol:T:R:A O.:I·PL':ffi/~ 1-'CLIS::.Eil c;_:;.:-~ :~r:~. ACT 
!C~~l s:CTICN 3041~1 4SCIR231 

1-!AT.:S Q'.JALIT':' c:uTC::l!.~ DOet.:l'll::"fT CC1'4J-!..£Tl::!:/~'lG:..:3 C :_!:fl:-1 ~JHfli-i 
-~T (~~Al ~::rr~s 304(AJ 

liATIT.:~L.S ::'t.Lhi''CC STUDY C:.::..PLCTCDH''..iC~ ~ ':.i \[C T::\'I: :.w-: ':i; ~:<'~C. S 
CO."'T:(:JL. ,;c T t T SSA I 

SeC'S!~"i·:E !.I:7::J k:Sat.:r:C:: ':CNO::P.:J.;T::JN r>NO ~·LC::~'G.: :..:.r (~G"~I 
/1,;(;7 ;:2(;l.J2 .:.o.~ :lAZAV~Q'j') WIST: flO. ::JQ. !l'::fdf ·_:_;.:: ·;; u::::L­
~.foi ICfl r:,~r.;n.::;; :·;:-,;,.... i' :E GISTI'_U,TI::h Of' T(T;l.:.Ct L:; :·. :x::;.,~ !'I 
rr: J:ri:J!;U:l ::::~1 OF 2, q ~- T. l'il 

:ucc;r:.~ij.:!: LISi::i ~:~Cl.!':ICL: ':C:I',::I:v<Xii~N ;,N{) ~..-c.:·;;::~y .:..(: (~CRiol 
.:'Jc:-;:::!6! .?2 IT·•\ lll'lli'\,:~C;'JS ..,.;'j!!:: "~·1. !'0!0. :t:;:.:.vY .:'1~': :-;.CJM r:r: 
LlJ,;c;:c:IAT!:N ctLL'i-11'1 :.~ crt:YL c Le:~r:~: ;:;:;ooLcrc.., . r: 

S:J.>':T,:,u..;c .!:.TO t::S::J'J~:: :O~SC:lV.:.T:CHI .:.1-10 J:J:::J"~f ,...._, (;!C~til 
.::oc!"~'2L.' ~ :OJA IIA:r.i.:OCU~ liASTC ·.o. :.Oio. ~CAVY .:•c, :~ O!j· 
:!~:....;T~':;II ::!;:':;!!:il£5 ri<G~ r( i'-<OOJCTI~'I o:· C~2G'I r:·:-<-...ILCJil:u.::: 
(T} 

J:..'£Cj'!:J.(( :...~:r::: ':~·.'~~~: :::,,::;:h:.T!f..'i ~) ~::..:'.:~-~·;.~"'·;(~ttl 
~~-=-2~ .. . ·:. ~J..:. ~z,~~~J.":l ':.,.4J;: ... .:, .:.JJ.: ~=s·:~.:.·~:.. .... ~_~~ ::. ... c 
T:c:.~r:c.~4 c:..-_!...-~ cc~;:_. ..... J r~ l:-1 r!·: ;~~r:L-c:-:.: .... : : :._::. :-:~ ... ~:.~.:_j t -, 
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CFR261.32 ITA HAZAAJOl!S lJHS Ti:: NO. ~\l:JO: COl!J'\N IJOTTOMS 0~ 
lEAVY t::t-!>5 ~ROM T:E COI".BISCO P>lOOLICTION Of TR!Cll.OADETHYLCI£ 
~ PEXC.'i.Qq•JETIM.~. !TI 

SUBSTANCE: L!STEl RC!:aL~ct: CON!iOlV4TION AND QCCOt•CRY ACT IRC:::Al 
40t:r-R261.Jl :PA I:AZA:luOUS ~lAST:! NO. F024: lolH!ifE:j. :NCLUOING CUT ~JI)T 
LI!'IIT!:!l TO I DIST!LLAT!::JN P.C5!DtiCS. :«:MY [~10'3. Ti.R!i' ""1) ReACTOR 
ClEANOUT lolhSTi::~ FRO!'i T:IE PROJUCTIG"l o:'" C:1:..0:1Ii'IAT:!:l HL!PIIATI::: ;fr;)RQ­
CAHBON51 I~VI~ C~OON Ct~iTCNT fHOH 0~~ TO f!UE, UTI-l!lSG fRES RAOICA~ 
CA TAl."fZCl ::>~.OCCS5:::S. I T!I!S U!jT <}(~:; I'GT !NCL:J.JC LIG<IT !:1-10~. ~;:>E.I.IT 
FILTeRS A.'!l riLT!:R AIQS, SPCNT !J\::!i!.ilCA.'f!"!i. :·!H5Tt:,if:IT:TI, ~'i-15B'>!TEq r;lSIT­
iiE:NT SL!JDG~S. S!':::NT CiHAL Y!jT!j, AND t·!~5Tt!i L~!iT!:J !N .:;ccr:~26l.J:::!! 
49Fil!303 ~~/10/84 

-:11!5 5UE~TANCE ~STJ:D ?01 ~IJT .:.GCNC':i!S/G£NCT!C TOXICITf 
BY WE: NATII:JNt-ll !NSTIIT:C CF' "DIVIR~'H .. L I:EAL:JJ ~C!l~"lCSS 
INIE:;S) 

!5CfX299.2, 5L:PDLEI".ENT : - L'Yl'CDITY !"'T:hPxQ"riTIC..~ 2·1: !:!-!E!'i!CAL:; 
IJAL:;:DAT:O Lrc:::NSC: I=:C~u;:~::o F"JR Ci;=iJRT TO UJY~. ~J.:lT!·i ;\DQEA. 'U::TNAM 

1\A:"~P'...'C!·~CP I C.R c.t£.:1 
l5~059~2 ~/30/3~ 

46~~39~2 04!29/01 
47~1~3 0./05/82 
47t~~1~1~ 09/~1/S2 

~7~~51~60 ll/!2ig2 
47r~~o !24 121 ?:'J 1 r:2 

""': FOCD ~'J AGI::ICt.llTLRE :;QGA.'f!:Z.Yi:OW!-IO~l.D !.CALT!I ~.J .. C.t.N<Z.:.EC!-1 l:"~O!!.il'.Dl 
~ ~c:-i.'PTA~L:: :JA!LY !NiMi<.:: (A0!J ES'!"k::!L:~~~~O 
~ -._ .... 

., 

.. 
' 

1"£0!Ct.l.. 5~\1E!!..l;'~Ncr ~C(2!JIRCD 

NO Q:;!!rl S Tt.NQ;.:.;o, ~;no:;:-: c;:n:~ ;:A :JGC'..iri:NT A.j 1~ :<.:i:S 
EKG RECC!1!'!f.!'iD2l !i- C:O.P~QY!:~ T:l t.!8;;l f'.A..L· F~Cr;: ;::(.'.j'J!,1~1CR 
G~HL r::J>::c.:;t. ~ rs-:-a:::·r 
40C!"R71? :::C:CG~D'j ~-'0 ::£}0R":"5 Cl i,LLCG~TIQh'j T:!AT C:iC1!C.;!.. ~Lt::'.i:"-4/-li~ES 
CAu::::: ~!G~lf !C.,!.J·T AD•Jns: ":i!:!i!:T:u1!S Tu H:::Ht..r:-! uR n:: lN'-'F:G~:'lC'H 

TOX!C SL~:TA•;s:::r:; c::J~<T~:c;._ r.:T !TSC.:I! :~CT!::JN D lC! ~.'-'LC R:;;L >::.~ 
~AN!.JFr1C7U~:.~~ A:"i::: :;::HA~"' ~'RJC:.::i!:r;QS or c:r.::iiCAL ·jUJS!.:.~·:~s .. Ni.: ~:XT!.'ilC:.i 
TO ~:£!:P ><:'::~:-':i C? S~C'J!r:CA?IT AJtlt:G::ii:: P.EACT::::r-~r; 1C. •.:~~·LO:!:::: !"CH:.. •:· fCP. 
JC ~:A.~·j 

"2i-~:'<31C7 r::J;C::!.'!:::J 
.c;::-~292:::. ~C/J0/S3 ~t:--:--:-:::c:-:1.1~ L)~n: cc~~ccr:GN) 
?H'fS!C!?H CX~H!'I.'\T::::~I 

:J~I.,;JT~~!~'.... :::Ai,·J';'J..:~~: ;;j~":mY 

r·r:: -;:~:,cc~cl.rr !.~JD ;'tl~IUI'( .. :AP.~r:. 

':Z)!r""U.. l·;..U.<:ir"G ;o;: ::::~e:.:.~ 1~;c '"I!:J~CML CXA/11{"-;AfHiN 
.iTT::-Hr:n.·• T'J s~JXi'J.; ;,;..cc:::tjl_. r.;;:orc;.r:~N. Arjo ~:\~o:u~ :c c.:..:<::Pt.:C.<:.'lj 

f:'J~ 'i'J'-U~Y "UNCT :uli'.:: 
'-C:'ln~HTIJRY ! !!: T:Jr.Y 
·_;.:c!.<:. .. rr:Nll:''~ rc s~:N 

~p.:>l_ A:IO u·.-E.~ :-'..".o.r.T:CN'i : =~ rc: :c :JH"' n...:.~AIN; D;··js•.:;:;c: 
-ur.o; ,.: LG~i·...:.t~:.·-:c ::JGt-.-;!z,.r!C'-~I,~~t-.:..j ··~;,. ·,: c.:.c~·r.._'"'~::'1 , -~·J. · 1 '(J 
.:c::·: ... _:: ~.!-\..( : ... r.J,£ ::·;..:~!s.c~ 
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~ FCI::hHL Hl.[.'-CY ~C~UI;::[;'il.NT, c:.H DL'C TO I!HlAh0CU5 tiHfl'RC Cf" 
SWST.w;E, AOVIJE FCX..LCNING. 

fEAlTII STATUS CLASSIFICATION 

OS!iA RESPI~ATOO cr:iHIFICATIO~ i??Cri:U910.l::!4 

E!f:\LCYEZ rlAZAAOctl5 !iA TIJU ti. S CJUCA TION P.CC:PT 

EMPLOYEE ~IC~ RECORDS ~ECCIPT 

TOX!C ~~ST~~S CON~OL ACT ITSCAI S~CT!~N 31~l Ru~S 
REQUitlES t'.AM.i-ACTURERS :~ C:::JlTAIN PROCES~::RS ::F C!!!J1IC:;L 
SU3STANcr:S AND I'!IX11JRE5 T:J ~<:=::ED ::l!:co;!OS OF ~ !G~(; r!Ci."'T 
ADVERSE REACTIONS TO El".P!..OYS:: H!:AL TI! nt.1 30 'rC~RS. 
~ACT: JACK P. i'it:r...AATHY, OFF!CZ o;. TOXIC 5U3::iT.;....,cr::s. 
EPA ICC01424-1404. 4l3Fll30178 8:22/0J 
MmiC<i. ~J::IRNING RCQ:.Jt::{!Jj i-C;:! !iEI)!c;.:_ CAAI1 RCTU~AL 5!.:;:-.t:D 
SY B'P!..CYcr 

S~C~~ DI~NOST:C r:s~s 

PULJ•i)P,Rf ;-J.:NCT:CN 
'.!tl!Nt.RY i"E!A30l!T'E:S 

I O::PAA'!!'IENT or- i?AN5PO~TATION II"Z'*lil CLASS 
49c.-R!72.! !:1 VAZMO!Jt.iS ~;'; T;:~lALS 7 ;.su;: 

fiAz,;q:;Qi.:S 5~2STANC:. L!C'J!J Os SJL!D, N.D.S. 
OR~ 

IJN )'133 

'JCP~R'!"Ht:NT CF T:lt,N':iPCRTAT!C:-1 !..A[ CU:IG KCOU:~:!:.J''LNTS 
4'1C::';!7::!.:'H I':U::;J:C.T TC A:.C~7:C~;,;-_ Lh.:;CL:~G ~CQU!~!CM'C'-'TS O;"' 
.:<:>erR~ 12. 40;!l 

POISON 

.. u:nu:rcur:n:ur·ru a.tr .:t r.c::ttn. c:n:::ntn: tt1:t t:r:nrt:t:nun u:cnltr:ttnn I 

! sr~:;O'J:OR~1:::1Tril :-~.;;::iT;:.,:: O".C>.I.f Z-i L:.,s :J.<Z,'\>1) C'..,.S'j 
'19C!"R~7::!.l02 CPT:!J~·I•L IAZ!,Rl~CUS t-Hf~r::t.L: 7';.[;~[ 

!'lTITGCl'[)..'J'WC"T"'!... "~~!~!"C C>'c;.:.'I!Z.iT::s :..;.~::..:•.G '.>~C:f'![..;..;:::-.'j 1·~ 
:J .... ::;r:': :.....Y.j :).:-·:~~; :·~!~~.:.---rs 

.:<:><::rp:o: !.2 



FCLL~ING INF'!lA~T!ON FROI1 !ll'-lCAU Of CXPLOS!'JC5 "C."'!:::RGGICY :·1.:\NDLING !JF 

HAZARD~ HAlUII;LS": 

HAZHROOUS SUSSTANCC, LIQUID OR ~Ul!O, N.0.5. 

001+-E 
IF MATERIAL ON FIRE: OQ INvt:l.VSl I~ !-!R::: 
a EXTINGUl~! US!NG SUITAil:..E I".A1'Cl:k.. TO S'JI-{::l~J r:J:.:Z 

IF HATtR!AL IS NOT ON Fl~E AN-J 15 ~ICT UMJ:...~:IJ) :11 r!Ri:: 
& !<EEP ~TERIAL OUT W ~lATER 'j~C!:S MD S:W;::RS 
l SUIL~ OIK~S TO CONTAIN FLOW ~5 ~~CC55HkY 

PrRSONAL DANGCri 5lrJAT!U.~ P;<OTt:CTI~: 
l KCEP l.J'W!NQ 
t wt:AA ECOTS, PQDTCCTIVr:: G:..CV~S ANO G:.S T !G: :T GCGGL::i 
l AVOID ZI::~TIHNG IJAPQ~:S OR WST 
l t.IASH AllAY ANY t'.ATI:HI¢L ~!H!C!~ i'IA'f I :A·JE CONTHCT:D ;; .C 

BOQY ~JI:H Cl);)!OUS A."10UNT:i 01- ~JAm UR SOAP A!'tD •-lATn 

L~'U SPILL 
t :liG ::'IT, POND TiJ :n..o HAT~I?.L 
t a:JV!::;J SOLI!lS ~•ITH A J:·LASTI: SifEET TO Pst:I!CNT 'JIS~!JU1:~G 

IN ~AIN OR r:;.:serc::r:~G w.rrn 

tJArrR SPILl 

t It OISSGI..'!E!J. APPLY HCTIVAT:::D CAI<i3!::-t~ AT 10 r:t~~S ~,..:l!.::J 

A~JNT HT 10 PPM Ori Gk(AJCR C~~~NT~ATICN 
.,... t J::81Qtt:: TRA:1PEi: 1'\ATGif\L ~I~T:I 'jU:T!CN t:OSES 

I 

; 1.!~;: ~:::0-IANiCJ:.l. DR:OGCS C:x LI:=15 TO RO\G•i: :n:i0!3E.I::::J !'!AS~~S 

OF P'JLLUTION PHD ~~EC!PITriT~j 

;JAST: 
'!!US I":ATt::!li.~ LIST'CD AS :!AZ.'IAO!)JS S!.JCSThN':E, AS o;:.:r~~SD :~; !::CT!t'N 
10111~1 OF' :u;: CO'!P::lSU:::N5!vE: :.'-1 1i!;:C:N~SNT~ R.:!:PClN~!::. C:<:P:.:NSTAEO~ • .:.Ni) 

L!Ar.IL!TY ACi ICZlCLAl or:- l':'t!C, ;·UR!::UANT TO CdC: !.:R r.L~: C.f T.:C 
rG'..LOWZNG: 

t FED:::P.AL l~ATl:::i PCLLUTICN CC.'ITRC:L ~CT li71..J::CA! S[:T:CN 3::;Sll2l 1~1 

l SO:..!:l \:k)ST::: ;;IS~·OSAL ACT s::;:c;:o.'-1 :300!. 
~ a.r:A.'-1 \ii'\T!Jl ACT !C!·'AI ~!::CT!CII 2G71AI 

* CLEAN A:R ~CT ICAAi S~CTION 112 
* TOX:C ~UCSTANCE~ CONTr.OL nCT !T!:CAI 5CCT:GN 7 
:; CC!'\PR8·0!~!V: rN•J:riOt-11-IC~'T rl:_ R!:S::-'01-SS. COHJO::~SAT:•Ji'i, .:.~-tJ t..!.:.G IL!':-Y 

ACT !C~~~l 5CCTION 102 

Ct'A :~AZAr.!lO'JS ~!I>ST::: NUM:lCP. U ::? 
~;::.<;c ll..()l:lC3CNz:DiC 

Pr:D\'I':~S ~!:T:NIT ICNS cr TC"l~1S. G:~i[~,~L ~I nl•l:.)t:.<JS. ,.:-.u C\U:'.' 1:..::1 
I~ORI".il TISN A')PLIC~ZLE 1 ~ 4::;•:;:-n ;·~-<:~: 5 260 ·2 :~ 

IC:JJT:::-r:s T:i'~:::. ~(J_!J ~ii)ST['j ·r. ':C: I ~~C SLIG-;C:T 1:) ~:GuL.:.: IC•N rlS 
HAZ?J:OGU~ I~.'IST:::S U.Q[Q ~~c;~ .-~T: 2~2· ~~. 27•). .271. ;.,.,() 12·1 ~~~~ ~·;{: Ci: 

~!E :·n~.:cr :or-=: ·c·:;;.:,...,.!·::.~ ~!:::J:~;:nct-;T':i ·.c ·:c·::r:r:1 J:.-t~ ~·:- :11:: 

R~SC'..~C!: CC>C::Ji\'·H::.:r-1 po;IJ ":::c..::::::;:.:y :,(T , C:\_;_.:.l ~r·O : :::Y: ·::.: C·l. T' ~jl: 

:>=" -r: i~-~r~:,·\~S ~~:C:i ~z :·...t2~::·J; ~l-S~:J ./·L·:~ ~:__.:-~:~·j ~r;:·7 """'._,) ·:c·:.: 



" 

40Cf'H262 STANDARDS 111-'PLICAr.:.C TO GB!."RAT~S Of llAZA!iOOUS !~STE 

ESTADLI~K:S STA?-lOA.iOS ;.OR cnElATCriS Q.':' HA~DOUS WA~TE 

~TASLISl£5 STA.I.fJAAOS ioli·I!CH AP?LY TO i='t::RSONS ;.~ANSPOHT!NG :-JAZ~OOOS 
lo!ASTC WITIIIH Tl£ ~N!TE::l 5TATCS rr TI-'£ r:lANSPCR.,.ATICN REQUIRES A I'MirtST 
tmER ~0~62 

40Cf1264 STAA'OAKDS FVR OH.'!::RS ~l.i) C'>l~A70>{5 Or l~kZ~uQI.!S ;.!t.STi: 
TREATMENT, STOR!iG:, ~J !J!SPOS.<.. F~!L!TI~S 

ESTABLIS!iES !'!IN!?'Il.Ji1 NJ.iT!!:NA!.. STAN\:At:OS iHHC!: D:J!~iC 7r!C ~!:::?T~C;!...: 

l"!ANAGS"':!iT OF l~WJS ~IASi!: 

40Cnl265 INIDI'i STAn.;S STANOAAilS F::R Gk'NE:i!!: Pi.ll CPalAT:JI:lS OF HAZAAOOUS 
YAsn: TREAT!i(NT. sroo~, AN:l :m.:l·J~.~ rHCt:.IT!::s 

CSTABLI!:I:-:tS "!!NI~L'!'I NAT!C~ STPVJ~DS !·e1!C!l D::F!N'.:": Tilt:: ACC:J:THCLE 
~NAG::i'IE.'lT 0::' :-~t>ZAA;}OUS ~;.;sT::: ~u::!I:-IG m;: ::':P-!00 0!- !NillU! :iTATJS 

J;0~67 HFOIM STA.'"lO~DS roo Ct!M:KS ?.~ ~:::kAfOK!:. Clf >Jt.:_w ll.iL~'<COUS 
Y.~STI: :..A!~J OISPCS:'-11.. !AO::!:!..:T!ES 

ZSTAE!..!Sf!ES ~!~I"'!Jii N{IT!CHAL STANOAAOS T:!AT Ci::F!N!: Tnt: ACCfPT;.sL;: 
~AGD-CNT Oi= :.JAZAf.lO·.YJS llri:iT:;: !-00 N.:W UlNO o:::sr•O'j,."lL !~AC!LIT!i:S 

4CCFP270 E?A AD!ir).f::ST::!l:!J Pt:::"l!".IT ::~GG~~S. m: l-111i:?-.:.uCt!S ;.:,:,sit: .JC.?.~:T 

Nl0Gf:1~ 
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A. Action Levels (See Item 20) 

An HNU photoionization detector will l:e used to measure hydro-

cartons (HC) as an indicator of potential airtorne contamination in 

the vicinity of the drilling operations. The HNU Model PI 101 will be 

calibrated in accordance with the manufacturer's instruction manual, 

dated Deceml:er 1985. Action limits are all expressed in terms of 

levels above ambient background. 

• HC action limit for breathing zone samples is 5 ppm 

• If breathing zone in drilling area has greater than 5 ppm HC, 
the team will move upwind and notify other site occupants to 
move upwind. Both upwind and downwind HNU readings will then 
be obtained. 

• If downwind readings persist atove 5 ppm HC for a period of 
more than 15 minutes, notify the Police Department to con­
sider evacuating residents adjacent to the site. Assist 
police in defining safe downwind distance. Remediation could 
include covering the borehole, wetting down the contaminated 
area to suppress dust/air suspension, etc. A SCBA could l:e 
used for this activity as deemed necessary by the Site Safety 
Officer. 

• If downwind readings are below 6 ppm HC, check borehole area 
for breathing zone levels. If the torehole area breathing 
zone level is less than 5 ppm boring activities may l:e 
resumed, using prescribed protective equipment. 

B. Protective Equipment (See Items 20 and 21) 

Personrel within the exclusion area (zone 1, Attachment 1) will t:e 

required, at a minimum, to ~~ar: 

• Hardhat 

• Full-face respirator 1-1ith organic vapor (CN) cartridges J.nd 
HEPA (high efficiency particulate air filters). Respirator 
cartridges or disposable respirators to be changed daily. 
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• Long sleeve cotton/polyester coveralls or tyvek polyethylene 
suits. 

• Gauntlet length neoprene gloves. 

• Steel toe/steel shank rubber boots. 

The SOO may designate impermeable clothing (such as polyethylene 

coated tyvek suits or PVC rainsuits) be worn if liquid waste or 

precipitation are encountered. 

If, in the judgement of the SSO (and in conjunction with the State 

DEC/DOL on-site representative) heat stress concerns or symptoms are 

encountered, alternative protective clothing such as breathable tyvek 

suits may be selected. 

c. Ambient Air Sampling 

To document the level of potential exposure to airborne BHC/HCB, 

upwind and downwind samples and personnel air samples will be 

collected for analysis during the boring program. 0nP sample set (one 

up'Nind and one downwind sample) will be collected once during drilling 

arxl sampling operations. _i\dditionally, personnel :dr samples '.vill be 

collected in the breathing zones of the lead driller and Eield 

engineer once during the drilling and sampling oper3tions. 
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SKC aircheck (or similar) samplers attached to 0.45 micron glass 

fiber filters followed by an isooctane bubbler will be used to collect 

the air samples. The samplers will be turned on in the morning at the 

start of work and turned off at the em of the work day. At the 

completion of each sampling, the glass fiber filter canister will be 

removed from the sampler, immediately capped, and labeled to include 

sample designation, location (upwind/downwind or personnel), time and 

duration of sampling, arrl date. Chain-of-custody procedures will be 

followed for all samples. The isooctane collection medium will be 

harrlled in the same manner. 

The glass fibers (air particulate samples) arrl isooctane collection 

medium from the air sampling program will be analyzed for BHC and HCB 

by gas chromatography with electron capture using NIOSH Method 5502 

(Appendix c) • 

An HNU photoionization detector will be used to measure organic vapor 

levels as an indicator of potential airborne contamination in the 

vicinity of the drilling operations. Specific procedures and action 

limits are described in Appendix B. 
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Table 1 

Heat Stress Symptoms and Interventions 

Symptan 

Painful muscle spasms 

Fainting 

Weakness 
Pale, cool skin 
Rapid pulse 
Decreased blood pressure 

Fever, skin hot and dry 
Red complexion 
Elevated blood pressure 
Rapid pulse 

Treatment 

Rest 
Replace fluids and salt 

Remove from heat 

Remove from heat 
Replace fluids and salt 
Rest 

Immediate removal from 
heat 
Bathe to reduce tempera­
ture 
Treat as an emergency 
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DECONTAMINATION PROCEDURES 

Personnel 

1. Details of the decontamination building (garage) are shown on 

Attachment lA. Personnel will enter this building at the north-

west corner of the garage when entering the site. All personnel 

must pass each garage suitup station and re equipped with the 

proper safety equipment prior to entering the investigation area 

(Zone 1). New or cleaned Personal Protective equipment will re on 

(under for boots) tables along the northern wall of the garage. 

Upon completion of suitup, individuals may cross the "hot line", 

pass the decontamination stations, and enter the site through the 

access control point at the southwest corner of the garage. 

At the erd of each work period (before eating, drinking, smoking, 

or leaving the site) each r::erson \vho has entered the investigation 

area (Zone 1) will decontaminate boots at the egress point of Zone 

1, pass through the contamination reduction corridor (Zone lA), 

ar:rl enter the decontamination building. Each of the following 

stations will be entered and used as appropriate. 

• Boot rinse at egress point of zone 1 (gross decontamination 
only). 
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• zone lA walk to garage . 

• Decontamination building. 

• Equipment/Tool drop station. 

• Boot Wash - soiled boots will be washed in a tub containing a 
detergent solution. 

• Boot rinse - personnel will step into a tub containing rinse 
water after washing boots. 

• Glove wash - Intact gloves will be wiped clean over a glove 
wash bucket containing detergent and water located on table. 

• Glove rinse - washed gloves \vill be rinsed with water or 
wiped with a water Het to~l located on table. 

• Used work clothes will be dropped into a bag-lined garbage 
can. 

• Spent disposable respirators or cartridges will be dropped 
into a bag-lined garbage can. 

• Clean respirators and hardhats will be placed onto the work 
table along the north wall of the garage. 

• Personnel may then exit the north access control point. 

2. Before leaving the site, all personnel who have entered Zone 1 

will change out of work clothes at the east end of the garage and 

into clean clothes along the northern corridor of the garage. 

'i~ork clothes will be placed into plastic bags for deli very to an 

approved laundry. Hork clothes will be laundered daily. 
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3. Soiled boots, hardhats, respirators, etc., will be inspected daily 

and, if necessary, washed and scrubbed in detergent and water. 

After cleaning, equipment shall be rinsed thoroughly in water and 

allo~d to dry on a clean surface. Non-disposable respirators 

will be washed daily aoo bagged after drying. 

4. All disposable work clothes, soiled gloves, and wash water will be 

collected and disposed of daily in 55-gallon drums. After 

inspection and cleaning, other items left at the site will be 

properly stored in a designated area. 

5. Personnel will sho~r as soon as possible at the eoo of the \vork 

day. 

Equipment 

1. Prior to drilling equipment demobilization, loose mud will be 

removed using brushes and scrapers aoo equipment will te steam 

cleaned over polyethylene sheets. The perimeter of the sheeting 

will be elevated using formwork. 



( 
Harding Lawson Associates 

2. Polyethylene sheeting, mud, and wash water will be placed in drums 

for subsequent disposal. Liquids may be pumped directly into 

drums or mixed with absorrent materials as deemed appropriate by 

the project manager. 

3. After each well installation, augers and tools will l:::e cleaned 

similarly to the process described above. 
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FORMULA: (1) C12HgCl6 (Aldrin); 
(2) C6~C16 (lindane) 

M.W.: (1) 364.93; (2} 290.85 

(1) (2} 

(1) ALDRIN AND (2) LINDANE 

HETOOO: 5502 
ISSUED: 2/15184 

OSHA: 0.5 mg/m3 (skin) 0.25 mg/m3 (skin) PROPERTIES: (1): solid; MP 104 °C; VP 0.008 Pa 
NIOSH: Group I Pesticides [1] 
ACGIH: 0.5 mg/m3 (skin) 0.25 mg/m3 (skin) 

(6 X lQ-6 ITm Hg; 0.12 mg/m3) @ 20 °C 
(2): solid; H? 1125 °C; 

V? 0.0013 Pa (9.4 x 10-6 mn Hg; 
0.15 mg/m3 ) @ 20 °C 

SYNONYMS: ( 1) A 1 dri n: Oct a 1 ene; CAS #309-00-2. ( 
(2) Lindane: gamma-hexachlorocyclohexane; CAS 158-89-9. 

SAMPLING ~u:1EHENT 

SAMPLER: FILTER AND BUBBLER 
(glass fiber + 15 ml isooctane) 

FLOW RATE: 0.2 to 1 L/min 

VOL-"IN: 18 l @ 0.25 mg/m3 of (1) or (2) 
-MX: 240 L 

SHIPMENT: transfer bubbler solutions and 
filters in scintillation vials; 
pack carefully --;::::::::;--

SAMPLE STABILITY: at least 1 week @ 25 °C 

BLANKS: 2 to 10 field blanks per set 

ACCURACY 

RANGE STUDIED: (1): 0.15 to 0.5 mg/m 3 -[2]; 
(2): 0.3 to 1.7 mgJm3 [2] 

BIAS: not significant [2] 

OVERALL PRECISION (sr): (1): 0.092 [2]; 
(2): 0.006 (2] 

! TECHNI~: ~ 01RCM TOOAAPHY, ELECTROLYTIC 
CONDUCTIVITY DETECTOR 

!ANALYTE: Aldrin. Lindane 

!FILTER EXTRACTION: isooctane 

!INJECTION VOLUME: 15 ~L 

!TEMPERA~-f"rnNACE: 750 to 770 °C 
-TRANSFER: 225 °C 

-VENT: 205 to 260 °C 
-COLll'IN: 160 to 190 °C 

!~ES-H2 (furnace): 150 to 160 ml/min 
-H2 (carrier): 140 mUmin 

!COLUWH: glass. 1.2 m x 3 mn 00; 5~ SE-30 on 
80/100 mesh add-washed DMCS 
Oil"CJTT'S..rb W or equivalent 

!CALIBRATIOO: solution of analyte in isooctane 

! RANGE: 5 to 135 \19 per S<r'll> 1 e 

!ESTIMATED LOO: 3 \19 (1) or (2) per sample 

!PRECISION Csr>: (1): 0.012 [2]; (2) 0.013 [2) 

APPLICABILITY: The working range is 0.05 to 1.5 mg/m 3 of either pesticide for a 90-L air 
sample. Evaporation of isooctane from the bubbler necessitates refilling the bubbler 
fr uentl . 
INTERFERENCES: None identified. 
OTHER ~TK>OS: This method cc.rroines and replaces 5275 [3) and S290 [3). L)ndane lkls also been sampled with a filter-solid sorbent train (4). 

2/15/B4 55-02-1 
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(1) ALDRIN AND (2) LINDANE 

REAGENTS: 
1. Aldrin. reagent grade.* 
2. Lindane, reagent grade.* 
3. Isooctane, chromatographic grade. 

NOTE: Needed for field use in 
sample collection. 

4. Benzene. reagent grade.* 
S. Calibration stock solution. 

10 mg/mL. Dissolve 0.1 g accurately 
weighed Aldrin or Lindane in 1:5 
(v:v) benzene:isooctane; dilute to 
10 mL. Stable at least one week. 

6. Hydrogen. prepurified. 
7. Nitrogen. purified. 

*See Special Precautions. 

I'IETf-()0: 5502 

E~IPMENT: 
1. Sampler: glass fiber filter. organic binder-free 

(e.g •• Gelman Type AlE). 37-mm. held without backup 
pad in a two-piece polystyrene cassette filter 
holder connected in series with a midget bubbler 
containing 15 mL of the collection medium. 
NOTE: a. Do not use filter holders made of Tenite. 

b. Place glass tube. 5 em x 6 mm ID. plugged 
with glass wool between the exit cover of 
the bubbler and the inlet of the personal 
sampling pump to avoid splashover or 
solvent condensation. 

2. Personal sampling pump. 0.2 to 1 L/min. with 
flexible connecting tubing. 

3. Vial. scintillation, with PTFE-lined cap. graduated 
at 15 mL. 

4. Gas chromatograph with electrolytic conductivity 
detector. quartz reduction furnace. in-line vent 
upstream of furnace. integrator and column 
(page 5502-1) • 

5. Syringes, S-. 10- and 25-~L. for making standard 
solutions and GC injections. 

6. Vo lunetri c f1 a sics. 
1. Pipets, with pipet bulb. 
8. Tweezers. 

SPECIAL PRECAUTIONS: Benzene is a suspected hunan carcinogen; work wlth it only in a hood. 

Aldrin and lindane are toxic when, absorbed through the slcin [1]. 

SAMPLING: 
1. Calibrate each personal sarrpling pump with a representative S<Wrpler in line. 2. Add 15 ml isooctane to the bubbler. 
3. Sample at 0.5 Llmin for 1 to 6 hrs (30 to 180 L). 

NOTE: Check liquid level in the bubbler every 15 min. Mdintain between 10 and 15 ml isooctane in the bubbler throughout the sampling period with a volume at the end of s.amp 1 i ng of about 10 ml. . 
4. Remove the bubbler stem and tap it gently against the inside wall of the bubbler to transfer solvent from the stem to the bubbler. 
5. Transfer contents of the bubbler to a vial. Rinse the bubbler with 2 ml isooctane. Add the rinse to the vial. 
6. Transfer the glass fiber filter to the same vial using tweezers. 
1. Cap the vial and pack carefully for shipment. 

SAMPLE PREPARATION: 
8. Adjust the volume of solution in the vial to 15 mL. 

2/15/B4 5502-2 
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HETI-()0: 5502 (1) ALDRIN AND (2) LINDANE 

CALIBRATION AND QUALITY CONTROL: 
9. Calibrate daily with at least five solutions covering the range 3 to 135 pg Aldrin or Lindane per s~le. 

a. Add calibration stock solution with a microliter syringe to 15 ml isooctane in a vial. b. Analyze the working standards together with samples and blanks (steps 10 through 13)~ c. Prepare calibration graph (peak area vs. pg Aldrin or Lindane). Analyze three additional quality control blind spikes and three analyst spikes to ensure that the calibration graph is in control • 

MEASUREMENT: 
10. Set gas chromatograph to manufacturer's specifications and to conditions given on page 5502-1. 
11. Hix the contents of the scintillation vial thoroughly. 
12. Inject 15 pl sample aliquot using solvent flush technique or autosampler. NOTE: Open vent valve for 20 sec, beginning with time of injection, to prevent the solvent peak from entering the furnace. 
13. Measure peak area. 

CALOJLA TIONS: 
14. Determine the mass, pg, of Aldrin or Lindane found on the sample (filter plus bubbler), W, and average media blank (filter plus bubbler), B, f~ the measured peak areas and the calibration graph. 
15. Calculate the concentration, C (mg/m3 ), of Aldrin or Lindane in the air volume sampled, v (l): 

EVALUATION OF /'!Ern:>D: 

C = (W - B), mg/m3 v 

l"'ethods S275 (Aldrin) and S290 (lindane) were issued on February 27, 1976, and Harch 2b, 1976, respectively [3]. The substances used to generate test abmOSpheres at 25 °C and 760 mm Hg in dry air were Aldrlte emJlsifiable concentrate (641. Aldrin) and Ortho-Llndane Borer and leaf Hiner Spray· [2]. Collection efficiencies and analytical method recoveries were 1.00 for both substances in the range 22 to 90 pg per sample. S~le fllte!"s extracted in isooctane immediately and stored one week at ambient conditions gave recoveries of 103\ and 102\, respectively. Overall precision, sr, was 0.092 for Aldrin and 0.000 for lindane. No significant'bias was found for either substante. 

REFERENCES: 
[1) Criteria for a Recommended Standard ... Occupational Exposure During the Hanufacture and Formulation of Pesticides, U.S. Department of Health, Education, and Welfare, Publ. (NIOSH) . 78-174 (1978). 
[2] Documentation of the NIOSH Validation Tests, S275 and S290, U.S. Department of ~~lth, Education, and Welfare, Publ. (NIOSH) 77-185 (1977). 
[3) HIOSH Hanual of Analytical Methods, v. 3, S275 and S290, U.S. Department of Health, Education, and Welfare, Publ. (HIOSH) 77-157-C (1977). 
(4] Hill, R.H. and J.E. Arnold. Arch. Environ. ~- Toxicol., §., 621-628 (1979). 

HEWJO REVISED BY: Gang;Idhar Chaudhary, Ph.D., HIOSHIDPSE; S275 and S290 origiMl1y validate-d under HIOSH Contract COC-99-74-45. 

2/15/84 5502-3 
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APPENDIX C 

Logs of Borings/Monitoring ~~lls 
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- M W -1 (Replacement) ... LOG OF BORING -- Q) 

.c a. Hollow-Stem Auger a. Equipment E 
Q) co 
0 (/) 574.4 1 10/23/87 Elevation Date 
0 

Subbase and Fill Materia 1 

Jf.SL BROWN LEAN CLAY (CL) 
stiff, saturated, with sand 

clayey sand seam below 4 feet 
5 RED-BROWN LEAN CLAY (CL) 

very stiff, moist, with silt 

10 End of Boring - 10 feet 

*Note: Boring was converted to 
15 a Monitoring Well on 10/23/87. 

-... -........ Q) 

.c a. a. E 
Q) co 
0 (/) 

0 

*SL 
5 

10 

G.W. elevation 571.77' on 
1/28/88. 

LOG OF BORING ___;M=-:.:W.....:-A:....:...;_1 __ _ 

Equipment Hollow-Stem Auger 

Elevation 574.41 Date 10/23/87 

Subbase and Fill Material 
BROWN LEAN CLAY (CL) 

stiff, moist, with sand 

saturated clayey sand seam below 
4 feet 

RED-BROWN LEAN CLAY (CL) 
hard, moist 

End of Boring - 10 feet 

*Note: Boring was converted to 
a Monitoring Well on 10/23/87. 
G.W. elevation 569.66' on 

15 1/28/88. 

LOGS OF BORINGS/MONITOR WELLS 
MW-1 AND MW-A 1 

PLATE 

C-1 Gibson Site 
Niagara Falls, New York 

APPROVED REVISED DATE 
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JOB NUMBER 

1 7497, 001 . 12 
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LOG OF BOA I NG ___:.:.;M:....:..W::.....·..:..:.A=-2 ___ _ 
Equipment Ho 11 ow-Stem Auger 
Elevation 573.71 Date 10/23/87 

Subbase Fill Material 
BROWN LEAN CLAY (CL) 

stiff, moist, with sand 
saturated clayey sand seams 
below 4 feet 

RED-BROWN LEAN CLAY (CL) 
hard, moist, with silt 

very stiff belo\'J 8 feet 

*Note: Boring was converted to 
a Monitoring Well on 10/23/87. 
G.W. elevation 569.17' on 

15 1/28/88. 

----..;... Q) 
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a_ E 
Q) ro 
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15 

LOG OF BOA I NG _.:.::.;M:....:..W::.....·...:...:A:..::3 ___ _ 

Equipment Ho 11 OltJ-S tem Auoer 
Elevation 572.3 1 Date 10/23/87 

BROWN TO YELLOW-BROWN SILTY LEAN 
CLAY (CL) . 

very stiff, dry, with organ1c 
material at ground surface 
silt seam at 2 feet 

REO-BROWN CLAY (CL) 
hard, dry, with silt 
moist below 6 feet 

medium stiff below 8 feet 
End of Boring - 10 feet 

*Note: Boring was converted to 
a Monitoring Well on 10/23/87. 
G.W. elevation 566.38' on 
1/28/88. 
No samples were taken due to close 
proximity of Boring B-3: 
approximately 10' offset south 

LOGS OF BORINGS/MONITOR WELLS 
MW-A2 AND MW-A3 

PLATE 

C-2 Gibson Site 
Niagara Falls, Mew York 

APPROVED DATE REVISED DATE 

U=t-rL -z\"tj \{(§ 



MAJOR DIVISIONS I I I TYPICAL NAMES 

GW :;~ WELL GRADED GRAVELS WITH OR 

CLEAN GRAVELS WITH =.:...~ WITHOUT SAND, LITTLE OR NO FINES 
' 

GRAVELS UTILE OR NO FINES i!=·~ 
GP r···-·. POORLY GRADED GRAVELS WITH OR Cf.) ..... 

WITHOUT SAND, LITTLE OR NO FINES ....JC: 1:::.:._~:· -..:J MORE THAN HALF 

'-~ 
0~ COARSE i'PACTION 

GM SILTY GRAVELS, SILTY GRAVELS Cf.)<t.:J IS U..RGER THAN 1--...J WITH SAND oxC; No. ~SiEVE SIZE GRAVELS WITH OVER 
we; Ui 12~1o FiNES 

~ CLAYEY GRAVELS. CLAYEY Z-:::: GC 
~ ,1 

GRAVELS WITH SAND -u...c 
<!: ..... "' 
a::.$6 Ill ••• 

sw ~::-::.·.: ',VELL GRADED SANDS WITH OR WITHOUT <.:?-z 
~·: ... GRAVEL, LITTLE OR NO FINES I z..,. 
' ........ <{- CL~ . .;N SANDS 'NITH w-:-« 

SANDS UT7LE OR NO FINES r· ...... l POORLY GRADED SANDS VVITH OR Cf.)r--
SP f.-:·::-:. :I a:'..:.! ,... WITHOUT GRAVEL, LITTL:: OR NO FINES 

<!:~ ,· ·_· ... 
MORE ':'I-IAN 1-'ALF 

(·r·· -~1 0~ CCARSE Fi=lAG:''CN SM SILTY SANDS WITH OR u !S 5MAU .. EH T:-L~N .. .. 
~:._:: . . : WITHOUT GRAVEL NO. 4 SiEVE SiZE SANDS WITH OVEi=l 

12:"~ FiNES 
~· CLAYEY SANDS WITH OR sc '/. WITHOUT GRAVEL 
:/.'/.• 

ML I I I 
INORGANIC SILTS AND VERY FINE 
SANDS. ROCK FLOUR. SILTS WITH 

Cf.l~ SANDS AND GRAVELS 
....l:::::i SILTS AND CLAYS 

CL ~ INORGANIC C:...AYS OF LOW TO Q~..:J MEDIUM PLASTICITY. CLAYS WITH 
Cf.)"-> LIQUID LIMIT 50% OR LESS SANDS AND GRAVELS. LEAN CLAYS ::nL..:.J 
Cl-;:;; I'' I ll ORGANIC SILTS OR CLAYS LU"'::::: OL 'I' z-~ I I OF LOW PLASTICITY _:;!;~ ·I I 
<!:-....; 

II I iNORGANIC SILTS. ,\11CAC::OUS OR a:~ z MH DIA TOMACIOUS, :=1NE SAi'JOY OR 
<.:?=Z SILTY SOILS, ::LASTIC SILTS 
Ji-::f 

SILTS AND CLAYS CH~ wc.:.~:- INORGANIC CLAYS OF HIGH ~,... 

z::: LIQUID LIMIT GREATER THAN 50% PLASTICITY. FAT CLAYS 
U:::i! ~~ .,/. 

OH w/~ ORGANIC SILTS OR CLAYS 
I ~// OF \1EDIUM TO HIGH PLASTICITY . //// -;1 

HIGHLY ORGANIC SOILS Pt f'-'-'-'f PE.~T AND OTHER HIGHLY r'-'-~'1 ORGANIC SOILS ~·-'-'-:\ 'I • I 

UNIFIED SOIL CLASSIFICATION- ASTM 02487-85 

Shear Strength (pst)t f Confin1ng Pressure Perm 

Conso1 

LL 

Permeaoility 

Conso1iaatton 

L:qu10 Limn ( ''.': l 
TxUU 3200 

!FMl or 1Sl 

t26C0l UnconsOIIdatea Unora1nea iriax1a1 Shear 
!field mo1sture or saturated) -

PI PlastiC lnoex (%) 

G, Soectiic Grav1ty 

MA Part1c1e Size AnalySIS 

II "Unctsturcea" Samo!e 
I2S:] Bulk or c:ass,ficatton Samo1e 

Harding Lawson Associates 
~ngmeers ana Geosc:ent1sts 

17497,001.12 

TxCU 32UO i2600l Ccnso1iaateo Undra1ned Tnax1al Shear 
(P) (w1th or Without oore pressure measurement) 

TxCD 3200 !2500l ConsOlidated Oramed Triax1al Shear 
sscu 3200 12500) Simole Shear Consolidated Unara1ned 

!Pl (wl!h or w1tn0ut pore pressure measurement) 
SSCD 3200 (2500l Simo1e Shear Ccnso1iaateo Dra1nea 
DSCD 2700 (2000l Cons011datea Dramed O:rect Shear 
uc .!70 Unconitnea Comoress1on 
LVS 700 Laooratory Vane Shear 

KEY TO TEST DATA 

SOIL CLASSIFICATION CHART 
AND KEY TO TEST DATA 

Gibson Site 
Niagara Falls, New York C-3 
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----------------
LABORATORIES, INC. 
Page 1 of 2 

( ( 
Laboratory 

Report 

HARDING LAWSON ASSOCIATES 3238.001.517 CLIENT __ ~~~~~~~~~~~~~--~------------------------------~.IOBNO. __________________ _ 
DESCRIPTION __ ~0~1~i~n~/~G~i~b~s~o~n~S~i~t~e ____________________________________________________________ __ 

DATE COLLECTED _ _;1=-0=--_2::..1=----..:..8..:..7 _____ _..DATE REC'D. __ 1_0_-_2_3_-_8_7 __________ 0A TE ANALYZED -------------

Description 

~Dr§1,A!_~~];r· ,zf;':~~i~t~{}~:£~~3~~~·f~;(~(~:?;:r.: 
D-1, 3'-5' 

Sample # PERCENT 
TOTAL 
SOLIDS 

D-2, 5.5 1 -6.5' G2208 

HCB 
(ppm) 

~iJ>It;:TJLiili~rlii22ii:IES£·~: -~ .. : .. ~:.!§F =[[JE:~~o:::-.~ 
D-4, 2.5'-4.5' G2210 

e;;:··'Ii?~Jr:~·,;Ay-1~S30iz?t:·?2Tf7~~, ~·';'"G .. 221C '~"-96::.? · 47ooo?~<',.,: .. c'-.•. ~. ···~····"~-'-~··.-.,.~ .·.: __ iP.} .. ''"C:~.%11 ~~i:~; .. ~~J.:.._.:··---~--~~~~iiJ;.:~~;w.·u~.;!~~---;~~~~ ~~ .. uwc··· tnk..,.,..,..,.n · = , ·· · . --- -~~-=- ;:~. 
D-6, 3.5'-5.5' G2212 92. 48000. 

[GI:~~·7:Ci:·.~~H~~·;ii_€.;:ilt~~.:~··:·:~: :·:::~~7~ =-=~~~~. ~::z: 3~§£7f:: ~- ~=~ J~::2.?G1 
D-9, 3.5'-4.5' G2214 94. 45000. 

~l"l"!. .•. *"' -•. t . ., ~~~ ~.-P""<"~I-"'."'·' '"'*"~""·."""·""'·""·•1""·:·""~'"".;~-1 
·=--· 1• 'n• ,,.,;_j ,\.4c · .... \-........ Lb._.....__...._..p."""""""'4>.;.'""-'.;.,~-· ... -~>..Q.H•· :..;;···',.·~ 

e'Zt~~ .. ,-"'"''3m~~~·-·,:'·.{"''f"'·~~~~.~~~ """'"'':'>""'...,....,.,., ~""·"":"'7"'~ ~·k-1''-~.,, ...... ,..'1,.,. ":" s .••. '.· , .. ~~ .... ·'":.- ;'"' ... ·;;~~.'".'.·.:·~.,·~.. ., · :>~:.~ · -~~ .. J ,;_-: ... ::~JJ;J;:~;··:~:;~t(·;,:. .;~.:\.;··;-~!+.·~~---·:·. · "~-- . · · .. ·.· -~~~~ -.< ~:- ··~ ~- ,·~- ·~.-~·~~;·L 2~~~3);: ~ ~- · .. -:~~~~ ~~ 
[:=~·. ~-.•w,•.·~~•'· tA . •;:-~·-. .'."·: . . -:-:~~-~~..,._,_ ·~..,.._~ . ..,.._.. -•-,,...~.,.....~,.,.,_,__,. '"":"!': ~ . ..,.,..,....~.._-••T"" ~.•. on•>. '-"""! ·-~· .... ~;.__y .: .... ~]t_~~:~~:j·~:~~-. ~~~~~~~- -~_,., ....... .~..., ..... """''""-'··.""'--i-.:.""-u . I ... :·r.;"*-~·1---"""":......i...;, .. ~·· ...... ..:..,:-· ~-~~--- ~ e~Z~i;·~i·,·::;.,V.{a,~j 

._ ... ~.,~'1'""-- ~~'"'":'!""-,.,...'7!~''-... ""1:1_.,._,,.,, .. ..,~,....~ ..... ~.,._.,·~-¥-~·~ .. ~·-..r .• ...... :' =t~''!' t, ••• , 

~~ .................... -......;.;'-;.;.·...,· 0:...' ~Ai...·....:..·.-.-....: ...... ..:.· -~-------- ,..;. _,;,.:.,:~.-~:-... i 

Methodology: Federal Register - 40 Cf-H, :'art 136, October 26, 1984 

Comments: 

OBG Laboratones. Inc. 
Box 4942 I 1304 Buckley Rd. I Syracuse. NY I 13221 I (315) 457-1494 

·-~ ......... ~·~ .. , 
I 

~..u.·~.~ 

Units: mgrt (ppm) unless otherw•se noted 

. ). f--1~ Authonzed: _ _:-..:> -----------
Date: __ ,\pril 8, l 988 



Telephone 615/336·4000 
Telecopier 615/336·4183 

TO 

RE: 

GENTLEMEN: 

~E ARE SENDING YOU 

[] Prel. drawings 

~nalytical data 

Copies Prepared by 

I 
\ 

JIT't.l· " Ill CHEMICALS 

P. 0. Box 248, Charleston, TN 37310 

LETTER OF TRANSMITTAL 

DATE {;- /d .-£-J 
S t-e. l OC 

[] Attached [] Under separate cover vi a ______ the fo ll owing i terns: 

[] Prints []Draft report 

[] Specifications 0 Final report 

Description 

THESE ARE TRANSMITTED as checked below: 

[] For approval [] Approved as subni tted [] Revise and resubni t 

[] For your information 0 Approved as corrected [] Copies for distribution 

~requested [] Returned for corrections [] Corrected prints 

[] For review and conment [] __________________________________ __ 
REMARKS _________________________________________________________________________ __ 

COPY TO f; /e 

,-'·! .. ~~ 
SIGNED iJ~ Lb J ~~- · 

' OLIN CORPORATIO\: 
ENVIRONMENTAL AFFAIRS DEPART\1E:--:T 



- OC-HlOOOA REV S/86 

TO B. Butaud 

FROM 

SUBJECT 

T. GroomjD.F. Giordano PJ Cheshire 

Hexcachlorobenzene Sample 
Olin - Gibson Site 

COPY TO 
R. N. Scott 
R. J. Fenn 
D. cummings 

Pursuant to your request we have assayed the sample of waste 
hexachlorobenzene received in our lab on 5/31/88. This sample 
was labelled Niagara Olin/Gibson site; Sample dated 10/21/87; 
Location D-1; 3'-5'; OBG Sample# G2206. The sample was 
dissolved in chloroform and analyzed by capillary flame 
ionization gas chromatography. Two standards of authentic 
hexachlorobenzene (assay 99.8%) were prepared and used as a two 
point calibration curve. Two separate samples of the waste 
specimen were prepared and each was run in duplicate vs. the 
standards. Areas for the unknowns fell between the standard 
values. Results are shown below: 

Sample #1 
% 

91.92, 95.36 

Sample #2 
% 

89.39, 90.36 

Average Assay - 91.78% HCB 

The sample was also analyzed by Electron Impact GC/MS using 
capillary column chromatography. Three components were 
identified; hexachlorobenzene, pentachlorobenzene, and a trace 
of pentachloronitrobenzene. Pentachlorobenzene is present at the 
percent level. 

T. Groom Q 
fJ (:.> _/{ ~y: c'vYU_-

D. F. Giordano 
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Professional Service Industries, Inc. 
Pittsburgh Testing Laboratory Division 

001 

850 Poplar Street 
Pittsburgh. Pennsylvania 15220 
412/922-4000 

Project #825-82409 
Laboratory #894028 
February 4, 1988 

Report Of: Failure Analysis Of Buried Drums 

Report To: 

Attention: 

Harding Lawson Associates 
6220 Westpark Drive 
Suite 100 
Houston, TX 77057 

Mr. James W. Tremblay 

Introduction 

Drums that had been in service in upstate New York developed 
corrosion which led to deterioration of the drum material. These 
drums had been buried for 30 years and contained hexachlorobenzene. 
Professional Service Industries-PTL Division received three samples 
collected from buried drums. It was reported that the samples had 
been exposed to the ambient air for approximately three months prior 
to testing. 

Harding Lawson Associates required testing to determine the 
extent of corrosion, thickness, and integrity of drum's material. 

Visual Examination 
~ ! The submitted samples were identified as ~D-2, large sample", 

"D-2, small sample", and "D-6". Photographs of the as-received 
samples and the metallographic cross-sections prepared from them are 
shown in Figures 1 through 4. Visual examination of the samples 
showed several features of interest: 

1. Examination of the surfaces of all the samples showed a white 
deposit which consisted of several distinct layers. The top 
l~yer was covered with a loose, non-uniform whitish compound 
which broke away readily from the other layers beneath. The 
middle and innermost layers adhered firmly to one another. 
Cavities, cracks, and pores (both closed and open) were observed 
in the whitish deposit. 
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Project #825-82409 
Laboratory #894028 

2. The corrosion was observed to be localized and appeared to have 
proceeded non-uniformly along the surface. There was also = evidence of pitting. Both of these features are characteristic 
of the appearance of corrosion failures. 

. . 

' ! 
~ 

l 

3. One of the corroded pieces was tested by attempting to bend it. 
The piece broke after being bent only once over on itself. 

Cross Section Microscopy 

Cross sections of the submitted samples were cut and examined 
using metallographic techniques. Figures 5 through 7 show cross 
section photomicrographs of the submitted samples in the unetched 
condition. The microstructure exhibits severe corrosion and 
pitting, but no evidence of any other deleterious action. 

Thickness Measurements 

Representative sections of submitted samples containing 
localized and uniform corrosion were cut, polished and examined 
microscopically to determine the thicknesses. 

Thickness measurements were performed using a microscope and 
calibrated eyepiece. The results of the sample thickness survey (in 
inch) are listed below: 

Sample Sample Sample 
Reading D-2 (small) D-2 (large) D-6 

1 0.042 0.039 0.039 
2 0.040 0.039 0.037 
3 0.017 0.025 0.008 
4 0.042 0.029 0.035 

Note: Pit depths have more significance than uniform corrosion. 

Scanning Electron Microscopy (SEM) 

SEM (Scanning Electron Microscopy) is used for the observation 
of specimens at very high magnifications. An important advantage of 
SEM over optical microscopy is that the depth of field in SEM is 
much higher; thus the SEM can focus on all sections of a 
three-dimensional objecL. 
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A detailed Scanning Electron Microscopy analysis of the 
submitted samples was performed in order to characterize the 
morphology and surface structure of the corroded samples. 

SEM photomicrographs of specimens at low and high magnifications 
are shown in Figures 8 through 12. They illustrate various features 
of the surface morphology as well as showing some of the areas where 
EDS analysis was conducted. 

Energy-Dispersive X-Ray Spectroscopy (EDS) 

EDS is a method of x-ray analysis which discriminates among the 
energy levels of the characteristic x-ray produced during electron 
beam irradiation of a sample. Limitations of EDS analysis include 
the inability to analyze light elements (e.g. C, N, 0), and that it 
is at best a semiquantitative method. 

EDS microanalysis of the corrosion product on the external 
surface of the submitted sample indicated that the sample contained 
iron together with chlorine, calcium, magnesium and silicon. The 
information on elemental analysis is presented in Exhibits A through 
M. 

DISCUSSION 
! 
~ Detailed visual, metallurgical and scanning electron microscopy 

as well as EDS microanalysis revealed the following evidence: 

1. Presence 
sections 
damage. 
samples. 
pitting, 

of corrosion and pitting on the sample surfaces. Cross 
through portions of the drums showed evidence of severe 
Figures 5 through 7 show micrographs of submitted 

The external surfaces show extensive corrosion and 
which indicates a high rate of attack. 

2. Presence of a distinctly layered deposit on the outer surface. 
The corrosion deposits did not appear to be homogeneous, but 
rather consisted of a series of layers differing in appearance, 
adherence, porosity and chemical makeup. The corrosion products 
were shown to contain many volume defects (see SEM micrographs, 
Figures 8 - 12). Open pores, closed pores, cracks and both 
loose and tight deposits were all observed in the scale. Cross 
section microscopy confirmed the presence of distinct layers and 
EDS analysis confirmed the presence of chloride. 
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Figures 5 through 7 show micrographs of the cross sections of 
the submitted samples. Cross sections through the samples 
showed pitting corrosion with high rate of attack and some holes 
which went all the way through. 

Based on this evidence, the most likely explanation for the 
failure of the submitted samples is that they underwent severe 
pitting corrosion. The surface shows extensive pitting, which 
indicates a high rate of attack. It should be noted that individual 
pit depths have more significance than uniform corrosion rate. 

Pitting is a type of localized corrosion of surfaces which is 
confined to a small area and which takes the form of cavities. This 
type of attack results from the formation of local electrolytic 
cells due to differences in electrochemical potential at adjacent 
areas of the surface. As a result the metallic constituents in the 
pit become anodic to the surrounding material, and are corroded 
away. Pitting corrosion is the type of corrosion which occurs when 
a material comes into contact with a corrosive environment, usually 
one containing chloride, and it is a phenomenon that can cause 
extremely severe deterioration in metals. When the corrosion 
product was removed, the surface beneath showed well-defined 
localized corrosion in agreement with the mechanism proposed above. 

It was reported that the samples had been exposed to ambient air 
for a period of three months. Atmospheric corrosion rates are 
determined by relative humidity and pollution. The corrosion rate 
of these type of systems in even the heaviest-polluted air is 
unlikely to exceed 5 mil/year (127 micrometer/year). However, the 
degree of corrosion observed in the submitted samples was far more 
severe than this. The corrosion rate exceeded 50 mil/year in 
certain areas which is an indication that the corrosion process 
started long before the exposure of samples to ambient air. 

The failure of the samples submitted by Harding Lawson 
Associates exhibits all of the characteristics of a pitting 
corrosion failure. The presence of elements that are common in 
water deposits (Ca, Si) indicate that the environment was also 
aqueous. Exposure to an environment such as this would result in 
corrosion via the mechanism described above, and would lead to 
severe deterioration such as was observed in the submitted samples. 
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Conclusion 

Project #825-82409 
Laboratory #894028 

This investigation revealed that there was evidence of extensive 
localized corrosion on the surface of the submitted samples, and 
that the deterioration of the submitted samples was most likely due 
to pitting corrosion. Metallographic and SEM analysis confirmed the 
severity of the pitting corrosion and the presence of holes and 
corrosion products. EDS confirmed the presence of chlorine and 
water deposits. In conclusion, the observed corrosion may lead to 
severe deterioration and eventual failure of the drums. 

Prepared By: j 
rt' / 

: . " ., ,-, /' / / //' 
,'/-' ·. - j .. '· . ' ·- / ; 
Mehro~z Zamanzadeh, Ph.D. 
Senior Corrosion Specialist 

MZ/dla 
Attachments 
Distribution: 1 - Client 

Reviewed And Approved By: 
cJ/ . 'll/} Vl /' . . 
-;~e-ft< f f' {_ C;f ~ 
Kenneth M. O'Connor, Manager 
Metallurgical Division 



Exhibit A 

EG~·:G ORTEC 
ZAP MICROANALYSIS REPORT 
vo2.12 27-JAN-87 oo~oo 

!D;D-2 LARGE SAMPLE SIDE 1 

ELEMENT WEIGHT ATOl'-11 C I 1-iTEI'.!S I TY 
F'ERCENT F'Ef.:CENT ( CF'S! 

CL KA <..,.. r:::n 18. , ... , 1091 42 l. -...:•:r ... JO .i...:.. . 
FE ~··"A -,r:= 

··.H / ..J. 16 65. 7'=! 1029. c:;-c:· 
. ~· 

SI f:::t=; 0. 00 o. l)(i -17. 20 
r····. -H KA 9. 04 1 1 - (>3 55(1:: 48 
t1[3 ~<A ~. ,..,.., 

4. 4C:· 9<) = 46 ..:.:.. ~....:.:.. 

AL VA o. 00 (l = (H) ,..,-, '""It::" -a/ . ,..::.._. 

ACCELERATING VOLTAGE: 
SPECIMEN TILT X-AXIS= 0.(> DEGREES f Y-AXIS: 0. 0 DEGREES 

I INCIDENCE ANGLE 90.00 DEGREES 

i 

I 
T A~::EOFF ANGLE 
SAI"1PLE DENSITY 

40.00 DEGREES 
3~: 94 (3/CC 

***** W A R N I N G ***** ABSORPTION CORRECTION FOR 
THE FOLLOWING ELEMENTS IS 
LESS THA!..J 0. 7 ! 

SI VA = (). t.C7'71 
MG l.··r-.. = (l. 4561 r·. ~· 

AL KA = (J" 5848 

'TO MINIMIZE ABSORPTION CORRECTIONS 
FOR THESE X-RAY LINES LOWER VOLTAGE 
TO 11 . 0 ~:::1; 

*** SPATIAL RESOLUTION OF ANALYSIS *** *** 1.03 TO 2.05 MICRONS *** 



Exhibit B . 

EG&G ORTEC 
ZAP MICROANALYSIS REPORT 
V02.12 27-JAN-87 00:00 

ID:D-2 LARGE SAMPLE -~ · / 

ELEMENT WEIGHT ATOMIC INTENSITY 
PERCENT PERCENT <CPS) 

CL KA 20. 03 ~7 81 ~~ . 
FE KA 75= 05 66. 14 
SI KA 0. 00 o. 00 
CA KA 4. 92 6. 04 
MG KA 0. 00 0. 00 
AL KA o. 00 0. 00 

ACCELERATING VOLTAGE: 11.0 KV 
SPECIMEN TILT X-AXIS: 0.0 DEGREES 

Y-AXIS: 0.0 DEGREES 
INCIDENCE ANGLE 90.00 DEGREES 
TAKEOFF ANGLE 40.00 DEGREES 
SAMPLE DENSITY 3.91 G/CC 

***** W A R N I N G ***** ABSORPTION CORRECTION FOR 
THE FOLLOWING ELEMENTS IS 
LESS THAN 0.7 1 

MG KA = 0. 4577 
AL KA = 0. 5940 

TO MINIMIZE ABSORPTION CORRECTIONS 
FOR THESE X-RAY LINES LOWER VOLTAGE 
TO 11.0 KV 

771 . 
491 . 

_q . 
142. 
~n 

-~,. 

-41 . 

*** SPATIAL RESOLUTION OF ANALYSIS *** *** 1.03 TO 2.07 MICRONS **t 

1 9 
~~ 
~v 

< ~ 
~ 7 

05 
9~ 

24 



Exhibit C 

EG::(G ORTEC 
ZAP MICROANALYSIS REPORT 
V02.12 27-JAN-87 00:28 

ID:D-2 LARGE SAMPLE SIDE 2 ts . ), ~ - av ;r:-_.-~;;: 

ELE!'iEL!T !.<lEIGHT ATO!''IJC I~HENSITY 
F'EF.~C:Er·JT F'ERCENT <CF'S 

Ci f=A ,..,= "":"' c:- ...,..,.., 30 2698 k._l = ._: • .__1 ._)L = : 

Cf4 KA ...., 
12 8 . 02 56(> ! . . 

SI V'' . ··.t-1 
...., 

1 6 .::.:..:: 3: 47 7-'4 1 . r-:- v·r, 62c -··1 5()= 
..,..~ 

1 1 15 rr::. ··.H ....:.:.~ . .; .. _:. . 
~1!3 V" """ 1 7 c:- 88 1 8<L .··.M ·-·. '-' = AL ~:::A (). (l(l o. 00 -15i 

11 = 0 ~:::\,.1 ACCELERATING VOLTAGE~ 
SPECIMEN TILT X-AXIS: 

Y-AXIS: 
INCIDENCE ANGLE 
T A~=TOFF A!"--!GLE 
SAr1F'LE DEt~S IT'{ 

0: 0 DEGREE::; 
0.0 DEGREES 

90. (H) DEGREES 
40.00 DEGREES 

3.17 G./CC 

***** W A R N I N G ***** ABSORPTION CORRECTION FOR 
THE FOLLOWING ELEMENTS IS 
LESS THf;t\l 0. 7 I 

MG I=::A 
AL KA 

= o. 4';'60 
= 0.6166 

TO MINIMIZE ABSORPTION CORRECTIONS 
~OR THESE X-RAY LINES LOWER VOLTAGE 
TO 11.0 KV 

*** SPATIAL RESOLUTION OF ANALYSIS *** *** 1.27 TO 2.55 MICRONS *** 

. 

) 

01 
77 
I M 
07' 

:s·;} 
c::--. 
. ' ! 
40 
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Exhibit D 

EG~'G OF:TEC 
ZAP MICROANALYSIS REPORT 
V02.12 27-JAN-87 00:28 

ID:D-2 LARGE SAMPLE SIDE 2 

ELE!'1ENT WEIGHT ATC':WliC TNTENSJTV 
F'ERCENT PERCENT ( CF'S) 

CL VA 12;: 77 13. -.~ 1391 44 ~· -. . 
r. •'· {.·"·' 15. 54 14: -,,-, 1280. .Ll7 _,r-; r·-"""1 /0 
C,T vr, 1 (>; <::"/""'\ 14. ~c:- 1232. t::"~ ~-- .!. .··.H ._«.,::. ·-=··-' c. I. 

FE KA LJ-3. 48 29E: 6 
...., 

804 . J .lj. i 

t-t!G KA 16. 7(> 26c 17 1 < o:-1""'\ 16 .1 ,_,-, . 
,·~ I KA 0. 93 1 -:""•I 83: 2t) t-IL . -..:•.1 

ACCELERATING VOLTAGE: 11.0 KV 
SPECIMEN TILT X-AXIS: 0.0 DEGREES 

Y-AXIS~ 0.0 DEGREES 
INCIDENCE ANGLE 90.00 DEGREES 
TAKEOFF ANGLE 40.00 DEGREES 

~ SAMPLE DENSITY 2.62 G/CC 

***** W A R N I N G ***** 
ABSORPTION CORRECTION FOR 
THE FOLLOWING ELEMENTS IS 
LESS THAN (J = 7 I 

MG ~::A 

AL KA = 0.6223 

TO MINIMIZE ABSORPTION CORRECTIONS 
FOR THESE X-RAY LINES LOWER VOLTAGE 
TO 11.0 kV 

*** SPATIAL RESOLUTION OF ANALYSIS *** *** 1.55 TO 3.09 MICRONS *** 



Exhibit E 

EG~(G ORTEC 
ZAP MICROANALYSIS REPORT 
V(>::. 12 27 -J Ar!-87 01 ~ 29 

ID:D-2 SMALL SIDE 1 

ELEMENT WEIGHT ATOI'1I C INTENSITY 
F'ERCENT F'ERCEJH ( CF'S) 

CL k"" .·.!-! 6: 31 7 . 66 
FE f:·:A t)2 ~ 02 47. 79 
t"'!G f:::A 4. 84 8. ~57 
CA f··· ,-, ··.H 1 0" 7:3 1 1 c=~-. 

" 
._J...:;_ 

SI V" .··.H 10. 41 15. 96 
AL KA ":! 47 c:::' 54 

·-· # 
w.-1" 

s ~<A ":' 21 2:: 9f:.. ..:...r: 

ACCELERA1 ING 1./0LTA~~E~ 11.0 I<''·J 
SPECIMEN TILT X-AXIS: 0.0 DEGREES 

Y-AXIS: 0.0 DEGREES 
INCIDENCE ANGLE 90.00 DEGREES 
TAKEOFF ANGLE 40.00 DEGREES 
SAMPLE DENSITY 3.51 G/CC 

***** W A R N I N G ***** 
ABSORPTION CORRECTION FOR 
THE FOLLOWING ELEMENTS IS 
LESS THP,N 0. 7 1 

MG KA 
AL f:::A 

= (). 5()19 
= (>.t:.154 

'TO MINIMIZE ABSORPTION CORRECTIONS 
FOR THESE X-RAY LINES LOWER VOLTAGE 
TO 11.0 KV 

340. 
58(}. 
1 4q. 
44E~. 
a=-.-.~ 
_17! r: 

154. 
-f ""':"'" ~ 
.1-...:•J = 

*** SPATIAL RESOLUTION OF ANALYSIS *** *** 1.15 TO 2.30 MICRONS *** 

74 
8(l 

7'4 
00 
19 ,_ 
7/ 

2t:? 
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Exhibit F 

EG~d3 ORTEC 
ZAP MICROANALYSIS REPORT 
V02.12 27-JAN-87 01:29 

ID:D-2 SMALL SIDE 1 

ELEMENT WEIGHT 
F'EFCENT 

ATOMIC 
F'EF:CENT 

INTENSITY 
<CPS) 

C' .,_ 

~="E 

f1C3 
,-, ,·, 
L·H 

SI 
AL ,... 
~ 

l.··r... r··.H 

VA 
1.·· ~ .... 
r··.H 

~:::A 

r<A 
t-::A 
~<A 

52~86 

6.81 
17:53 
13:70 
4.48 
0.43 

ACCELERATING VOLTAGE: 
SPECIMEN TILT X-AXIS: 

Y-AXIS: 
INCIDENCE At·,!GLE 
T Ar<EOFF ANGLE 
SA!viPLE DENSITY 

4:84 
38:64 
11 = 43 
17.86 
19.91 
6.77 
0.54 

11. 0 F:\J 
0.0 DEGREES 
r). 0 DE(3REE::: 

90. (H) DEGFEES 
40.00 DEGREES 
3.09 G/CC 

***** W A R N I N G ***** 
ABSORPTION CORRECTION FOR 
THE FOLLOWING ELEMENTS I~ 
LESS THP!N 0 = 7 I 

M(3 I<A 
AL r<A = (>c 63(>9 

TO MINIMIZE ABSORPTION CORRECTIONS 
FOR THESE X-RAY LINES LOWER VOLTAGE 

466. 6"!-
2()9 ~52 
693.45 
752. (>t. 
193.89 

2::. 8'7' 

~ TO 11 • 0 K'v' 

*** SPATIAL RESOLUTION OF ANALYSIS *** *** 1.31 TO 2.62 MICRONS *** 
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Exhibit G 

Em(G ORTEC 
ZAP MICROANALYSIS REPORT 
V02.12 27-JAN-87 01:50 

ID:D-2 SMALL SIDE 2 

ELEMENT WEIGHT ATO!"IIC INTENSITY 
F'ERCENT PERCENT ( C~F·s) 

CL VA o. 82 0: 86 26. 
FE ~-::~l 27 51 18. ""':'!"~ 14b. . ·- I 

SI ~:::p, 15 = 21 2(>c 20 534:: ,..., 
~::·A o. (l(l (I= 00 .-. / ~ -..:.:.o. 

f1!3 ~:::A 1 1 . 07 16. 98 236. _.,I 
KA "":!" 04 4: 20 85,. HI... 

·-' 2 

CA vr· .·.H 
... ..., 

"'"t..,;... 35 ..,.,.., 
·-=·-:r l: 40 1 l)23 • 

ACCELERATING VOLTAGE~ 
SPECIMEN TILT X-AXIS~ 

Y-AXIS~ 
INCIDENCE ANGLE 
TAKEOFF ANGLE 
SAMPLE DENSITY 

11 n (l K\-' 

0.0 DEGF\EFS 
0. 0 DEGREE~; 

90.00 DEGF<:EES 
40. 00 DEGF~EES 

2tf 2(> G/Cr. 

***** W A R N I N G ***** 
ABSORPTION CORRECTION FOF<: 
THE FOLLOWING ELEMENTS IS 
LESS THAI"~ 0 = 7! 

MG KA 
AL ~:::p, 

= 0.6048 
= 0.6712 

TO MINIMIZE ABSORPTION CORRECTIONS 
"FOR THESE X-RAY LINES LOWER VOLTAGE 
TO 11 • 0 V'v' 

*** SPATIAL RESOLUTION OF ANALYSIS *** *** 1.84 TO 3.67 MICRONS *** 

10 
........ -, 
..;:.4 

17 
1 1 
65 
" 7 j_ 

..., ' 
~b 



Exhibit H 

EG~(G Of;:TEC 
ZAP MICROANALYSIS REPORT 
V02.12 27-JAN-87 01:50 

ID:D-2 SMALL SIDE 2 

ELEMENT WEIGHT 
PERCENT 

ATOMIC 
PERCENT 

INTH~SIT'r' 
<CPS) 

CL VA 
FE KA 

.l. 25 e~ C"J""'\ 
~'..0::. a ._1.;.:.:. 

221.36 
SI f<A 

VA 
J""\~ r-.r­
..::.-.:·. Q,_l 

1. 27 
19.77 
30.41 

0.00 
17.08 

1119.42 

t1!3 f:::A 
AL KA 
CA f::·A 

0.00 
11.60 
5.71 

23.90 

ACCELERATING VOLTAGE; 
SPECIMEN TILT X-AXIS: 

11 • 0 V'v' 
0.0 DEGREES 

Y-AXIS~ 0.0 DEGREES 
INCIDENCE ANGLE 90.00 DEGREES 
TAKEOFF ANGLE 40.00 DEGREES 
SAt4PLE DENSITY 2.44 G/CC 

***** W A R N I N G ***** ABSORPTION CORRECTION FOR 
THE FOLLOWING ELEMENTS IS 
LESS THP,t-J 0. 7 ! 

MG KP, 
AL f<A 

- 0.6154 
= (). 6765 

TO MINIMIZE ABSOf;:F'TION CORRECTIOI'>lS 
FOR THESE X-RAY LINES LOWER VOLTAGE 
TO 11 • 0 f:::\,J 

-22.07 
34(1;: 4 7 
217.94 
865. (l2 

*** SPATIAL RESOLUTION OF ANALYSIS *** *** 1.66 TO 3.31 MICRONS *** 
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Exhibit I 

EG~~G OF~TEC 

ZAP MICROANALYSIS REPORT 
V02.12 26-JAN-88 00:01 

ID~ D-6 SIDE.,., I 
ELa1ENT t.<.IEIGHT ATOt-1IC I r'!TENSI "T" ~., 

I ! 

PERCENT PERCD·lT { ,-~, .. -.. 
. L·r .:J 

FE 1.··" 94 2(J 92= 07 10 1 -:; r· .. H . -'= 
SI ~··· ,, ··.H o. (l(l (l. (l(l 

CA vr· c::- 60 7 t:.3 ··.H .__1. . 
CL ~:::A o. 20 ( - 30 _, = 

ACCELERATING VOLTAGE: 12 u 0 !<:\1 
SPECIMEN TILT X-AXIS: 0. 0 DEf3REES 

Y-AXIS: 0.0 DEGREES 
INCIDENCE ANGLE 90u00 DEGREES 
TAKEOFF ANGLE 40u00 DEGREES 
SAMPLE DENSITY 6.36 G/CC 

***** W A R N I N G ***** ABSORPTION CORRECTION FOR 
THE FOLLOWING ELEMENTS IS 
LESS THAN 0.7! 

= 0.6284 

TO MINIMIZE ABSORPTION CORRECTIONS 
FOR THESE X-RAY LINES LOWER VOLTAGE 
TO 11. 0 K\J 

-26:: 
222~ 

,-, 
7 = 

*** SPATIAL RESOLUTION OF ANALYSIS *** *** 0.82 TO 1.42 MICRONS *** 

) 

....,. ,-~, ,. 0:) 
,...,..,. 
~--..:· 

s·=_; 
~:::9 



Exhibit J 

EG~(G CJRTEC 
ZAP MICROANALYSIS REPORT 
V02.12 26-JAN-88 00~01 

ID:: D-6 SIDE 1 

ELEt•IENT ("lEIGHT 
PERCE!,IT 

ATmnc 
PERC:Er,!T 

I tHE!\IS I TY 
<CF':3) 

F.-.c. 1-··r, 
f··.H 99a C?B 9'~ = 98 

0.00 
0.00 
0.02 

1183.25 
SI I< A (l = (l(l 
1-.i'\ ~:::f~~ 0 ( -)() -·H - -
CL ~::A o. 02 

ACCELERATING VOLTAGE: 12 = 0 !(\l 
SPECIMEN TILT X-AXIS: 0.0 DEGREES 

Y-AXIS~ 0.0 DEGREES 
INCIDENCE ANGLE 90.00 DEGREES 
TAKEOFF ANGLE 40.00 DEGREES 
SAMPLE DENSITY 7.86 G/CC 

***** W A R N I N G ***** ABSORPTION CORRECTION FOR 
THE FOLLOWING ELEMENTS IS 
LES~3 HHiN (J. 7 I 

SI ~:::A = (>" 6196 

TO MINIMIZE ABSORPTION CORRECTIONS 
FOR THESE X-RAY LINES LOWER VOLTAGE 
TO 11 . 0 ~:::\J 

*** SPATIAL RESOLUTION *** 0.66 TO 1.15 
OF ANALYSIS 
t'! I CF-:m~:.; 

-64.41 
-6.31 

0.81 

*** *:!q: 



i 
I 

t 

ID~ [)-6 SIDE 2 

FE ~···" ··.H 

CL t:::;:, 

l".IEIGHT 
F'ERCENT 

71 . 94 
"'"' (16 .::.:.o. 

ACCELERATING VOLTAGE: 
SPECIMEN TILT X-AXIS: 

Exhibit K 

EG~,G ORTEC 
ZAP MICROANALYSIS REPORT 
V02.12 26-JAN-87 00:00 

AT01"!IC 
F'ERC:::ENT 

61.94 
38 e (It, 

INTENSITY 

1197:!47 
2J.55el5 

Y-AXIS: 0.0 DEGREES 
INCIDENCE ANGLE 90.00 DEGREES 
TAKEOFF ANGLE 40.00 DEGREES 
SAMPLE DENSITY 3.68 G/CC 

*** SPATIAL RESOLUTION OF ANALYSIS *** 
*** 1.42 TO 2.31 MICRONS *** 



! 
ID:D-6 SIDE 2 

ELEt·1ENT 

FE KA 
~~· -·!..... V" .··.H 

SI VA 

l"'JEIGHT 
PERCENT 

92= 34 ..., ' . ..., 
i . 0~ 
(l 

.. )4 = (_ 

Exhibit L 

EG~~G Of;:TEC 
ZAP MICROANALYSIS REPORT 
V02.12 26-JAN-87 00:11 

ATOMIC 
PERCENT 

88.43 
11.4'7 
0.08 

INTENSITY 
<CPS) 

21.::.5.86 
799.64 

4.05 

ACCELERATING 'vOLTAGE: 12.0 K\.1 :,.·. 
I SPECIMEN TILT X-AXIS= 0.0 DEGREES i Y-AXIS: 0.0 DEGREES 

. 
r 
r 

INCIDENCE ANGLE 90.00 DEGREES 
TAKEOFF ANGLE 
SAMPLE DENSITY 

40. (H) DEGF:EES 
6.01 G./CC 

***** W A R N I N G ***** ABSORPTION CORRECTION FOR 
THE FOLLOWING ELEMENTS IS 
LESS THAN 0.7~ 

SI ~:::A = <):: 63::j(l 

TO MINIMIZE ABSORPTION CORRECTIONS 
FOR THESE X-RAY LINES LOWER VOLTAGE 
TO 11 • 0 r:::\1 

*** SPATIAL RESOLUTION OF ANALYSIS *** 
0.87 TO 1.50 MICRONS 
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Exhibit M 

EG~(G OS:TEC 
ZAP MICROANALYSIS REPORT 
V(l2= 12 2·:J-JPd\~-87 (H); i 1 

ID~D-6 SIDE 2 

ELE!'1ENT t.>JEIGHT 
F'ERCENT 

ATOf-1IC 
PERCEI"·H 

INTENSIT"'r' 
<CPS) 

FE r:::A -rc::- 92 / ._1 = 1 O:_i 13: 55 
CL 1.·· .. , 

r··.H 2·-+ = 08 
SI KA () = 00 

ACCELERATING VOLTAGE: 
SPECIMEN TILT X-AXIS: 

Y-AXIS~ 
I ~--IC I DENCE ANGLE 
TA~<EOFF ANGLE 
SAMPLE DENSITY 

"'7"":"" ~..-, ._:, ._:. = · .. ).:.::. 

0.00 

12. o ~=::v 

0.0 DEGREES 
0 = 0 DE(3REES 

90.00 DEGREES 
40.00 DEGREES 
3.98 G./CC 

***** W A R N I N G ***** ABSORPTION CORRECTION FOR 
THE FOLLOWING ELEMENTS IS 
LESS THAN 0.7~ 

~;I kA = (>:; 67<)(l 

TO MINIMIZE ABSORPTION CORRECTIONS 
FOR THESE X-RAY LINES LOWER VOLTAGE 
TO 12.0 k'J 

-15: ~)5 

*** SPATIAL RESOLUTION OF ANALYSIS *1* *** 1.31 TO 2.27 MICRONS *** 



~igure 1: The as-received sample identified as "D-2, Large 
Sample". Note the precence of corrosion product, pores, and 
cavities on the outer surface. 

Project #825-82409, Laboratory #894028 
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Figure 2: 
Sample". The cross section of the as-received sample "D-2, Large 

Project #825-82409, Laboratory #894028 
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I Figure 3: The as-received sample and cross section of the sample identified as "D-2, Small Sample" showing the presence of distinct layers on the outer surface. 

Project #825-82409, Laboratory #894028 
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Figure 
sample 

4: The as-received sample 
identified as "D-6". 

and 

Project #825-82409, Laboratory #894028 

cross section of the submitted 



Figure 5: Cross section micrographs of the sample "D-2, Large Sample" at SOX showing the extent of damage; note tne evidence of pitting. 

Project #825-82409, Laboratory #894028 
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Figure 6: Cross section micrographs of the sample "D-2, Small 
Sample" in the un~tched condition at SOX and lOOX showing the extent 
of corrosion and the corrosion product; note the evidence of pitting 
and at one point, a hole going completely through the sample. 

Project #825-82409, Laboratory #~94028 
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Figure 7: Cross section micrographs of the submitted sample "D-6" 
in the unetched condition at SOX showing the extent of corrosion and 
pitting. Note the high degree of attack. 

Project #825-82409, Laboratory #894028 



Figure 8: SEM photomicrograph of an area on the corroded surface of 
sample "D-2, Small" showing the surface morphology characteristics 
of the corrosion product. 

Project #825-82409, Laboratory #894028 
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~ Figure 9: SEM photomicrographs of two areas on the opposite side of sample "D-2, Small" showing the surface morphology characteristics of the corrosion product. 

Project 0825-82409, Laboratory 0894028 
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Figure 10: SEM photomicrographs of two areas (one on each side) of the corroded surface of sample "D-2, Large" showing the surface morphology characteristics of the corrosion product. 
Project #825-82409, Laboratory #894028 



Figure 11: SEM photomicrographs of two areas (on the same side) of the corroded surlace of sample "D"-6" showing the surface morphology characteristics of the corrosion product. 
Project #825-82409, Laboratory #894028 
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Figure 12: SEM photomicrographs of two areas on the opposite side of sample "D-6" showing the surface morphology characteristics of the corrosion product. 

Project #825-82409, Laboratory #894028 
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I "-·•·""'" ·~ 

----- ------- --
LABORATORIES, INC. 

CLIENT _HARD!~G LANS0:--1 ASSOCIATES 
DESCRIPTION. Ground1•ater Samples 

Results reported as ppb 

Laboratory 
Report 

JQBNO. 3238.001.517 

DATE COLLECTED 1-28-38 DATE REC'D. 2-!-88 DATE ANALYZED _=.2_-=.2_-=.8=.8 ____ _ 

Description MW#l ~M#2 ~{W#3 Ml~#4 I MW#5 

S:1mple " G5136 G5137 G5138 G5139·1 G5140 

LINDA};E <S.O <O.OS <O.OS <O.OS <O.OS -· ..... ·-·· 
HEPTACHLOR <S.O <0.05 (0.05 <0.05 <0.05 
A-BHC 69. 0.20 0.62 0.14 0.07 .. -~ 

B-BHC 14. 0.21 0.34 <0.05 <0.05 

<0.05 D-BHC <5.0 <O.OS <o.o5 <o.o5 -·-·- .. ···- .... -.. ....... 
IJCB 13. <0.05 <o.o5 <0.05 <O.OS ... 
~lERCURY 1.7 (0.5 <0.5 <0.5 <O.S 
Fdi<:·L-\LDE!I'.'DE <10. <10. <10. <10. <10. 

Methooaloyy. F'..'JI..'fJi t..:.c:_;.:.:t:r- .;a CFR. Part 136 Oc100er 26, 1984 Units: mgl( (ppm) unless otherwise noted 

Comme-nt5: 

Aulhonzed: ~!'_~ OGG L..ll',.)r l''',t ... ~ In:: 
u.)J .•.. j..:'' ~.;:..:. e..~o-ey t-"1.1 S,r.)Cu~l! rJ t I 13221 I 1315) ..!.57-149-~ Dale:_ ... 14arch 29, 1988 

MW#6 ~IW#7 ~IWIIAl ~M#A2 ~ll~#A3 

G5141 G5142 G5143 G5144 G5145 

.. 
<o.s <O.OS <o.s <O.S <o.s -· ..... 
<o.5 (0.05 <O.S <0.5 <0.5 
<0.5 0.5 0.7 2.9 5.2 . ___ , . 

3.6 0.87 <0.5 1.3 1).6 ... 
<0.5 0.2 <o.5 <0.5 (0.5 .. -- ·~ .. -· ---
1.2 <o.o5 2.1 8.3 <0.5 -· . <O.S <0.5 (0.5 <0.5 <0.5 -·-··· "''' 

<10. <10. <10. <10. <10. 



Harding Lawson Associates 

OBG Laboratory Report 

April 22, 1988 



~ ·~··"<~'""•' jj>j,Jf<')#l.l 

----------------
LABORATORIES, INC. 

·-·~ q,~ 

Laboratory 
Report 

CLIENT HARDING-LAWSON OBNO. 3238.001.517 
DESCRIPTION Gibson Site- Groundwater_Samp~l~e~·s~----------------------------------------­

Results reported as ppb 

<'" 

DATE COLLECTED 4-2 2-88 DATE REC'D. 4-25-88 DATE ANALYZED 4-27-88 

Description 

Sample I 

~...---· 

~LINDANE 

ALPHA BHC 

!._BETA Bt~C 
Df:LTA BHC 

(Gamma ~~C) _ 

~Hca-·- -~ ~ .--~~:~··~.~.·-~ .~~ .......,_, ___ .... ~~. ....... ~~-----~ 

~fW#l 

G7971 

...... ~ ... ~"''' .. 
.... :5.~--0 

12. 

__ £~~­
(5.0 

4-.. • .. -··.~ • ..,r .. 
18 •. 

---~ 

HWN2 HW#3 MWN4 MWN5 MWI6 MWM7 MW A-1 MW A-2 MW A-3 

G7972 G7973 G7974 G7975 G7976 G7977 G7978 G7981 G7982 

- -""W ,..,..,-r·.-..--~,---- _...,.,._,.,.,... ...... :" . . ... - .-.~-··n·- . .,.,..,-:-""'"·~- :<"·-·t"[·---·--,-:.,;_~~5 • ..... ,.:=.~_.g5_ -·~-~--o.~. ~,~:-~ ...... r~·$9:"95 .. !f......:SQ.~Q.~ ;.:1..:~~-:g_5 .• ~~0.05 
.~.:~~- ·-· . .....?.:,;r_ --""~:~ ........ ~~~--. --~~· ~5 -~,.,2.:.:~ .... ~;.?,s ..... ., .. _ o:82 
-:..1..2~F- ~- (<0..:.2.~ . ....:..::11!.:~.!.. :m;3~~ .•. ··-:!:::o:.?~. ·: ::·o.o?_ .. -~Q:_g~ ___ :;. ~-}O 

<0.05 (0.05 (0.05 (0.5 (0.05 (0.05 (0.05 (0.05 <0.05 

~~-;· 

<0.05 ....W.......--·· .. -
<0.05 ·--... " .... .,....-

:;· (0.05 . .:-. ... ,,. ... --· ... 

., ... <o· os •·'<o ·os ., ... ,';"""'.,...··I,~-..,..-·~ 
~ .......... ···· .. ...:........... 

'!"'~~~,.....,.- ··1i·~~~~-"''"" ~~' •/"· .... -~r:~~,...lo .... ~~7"'""r.o~~--­i· 'I:A~o.o5 ..n•!iii:::q.lo . ·" <o.s .·. :-.~ .<o.~- _; ·;,~:.:0~46 ,, . .-<o.o5 .. .:. o.zo 
....... - ---------- -·~-- -·--- .... ~___,.,....~-~ .. ~-----r--···-··-···--·:><·.-r . .,_,..r:-<:w,..,-:r.l ~""~''V1't~~n.., ... _..,r-'""""'""'""-"'l""l··~~r-'-~,....,-~..., . ....,..,. ....... , .. ...,..._~.,...-:m .. r ·-~-. ..... 1-ia;... __ .. . _:_ .. __ _ .-.. ~- ·--~-·--,___~- -- . -~-- _:_~_._.J..L~~, ... :;~ : .. :~· ·:. ~2:.~..:~·~1~:;;:.:...~-~ ~ ~ :/>;i;;.~)~~~~~~~~~u.;~~~-. ~~~· .. k-4.~~~ 

·--·--....... -· -.·.~: - ,;)' 
. ··.:;.·-~ :··:.-

·-·.--·~··-· 
...;,.,;__.iJ.... ... __ 

--~·--...1~.--· 

... ""'"'.::,·~-:_,- -: ... 
~-.~-·· 

. ::.-~-.4.-:'':.':'7"~ 

-yq, .. t 

'';'•• .····-··· 
-.M....~·-·-· 

-~·,;. _____ ,, 

. _..,......_, r· ----'"':-- _, ,, 
~~ .. ~~~~L~·~·. ~~~ 

• 1' -~~~" .. ;\~ 
.o6._..........._.. ........... 

···~".-.1'""'] ... 
.... .,!.-.: .... ~ 

--~~z::;~;:;J ·~r~:·=::J 

-;:.--;-~r[·-~..,..,":'l .. .L~·~.~.;..~) ~:~ 

-........-:..,.. ....... -
..... _ .. ;..u..~. 

... ,-.,'r'?.-J ... 
~--.-4 ........... 

'!::·· --.. --... _ .. -.-..... , ''"":..,..- ·r:--:·"1"' ...... -'--;"""·'"·:·-~~~> .... ~'7~!:"' ... :"',,.. ... -.. -·::.~·-- ... ··· .--.. ... ..,. .... ••-, "'t·-........ ~~,.,~,.. f •rt· ' 1 • .-... ... •• ....... ,~~ ., 
;...,.A.:.-...:.~ 

...___ __ 
"\ . - -. ......... __ 

...-­.. . 

.:a....-

~--· 

------ --~-~---~-· 

- ...... __ .. _ __.__......._...z.a.. .. __...__.~ .... -· .. 

-.--.-.,..., .... 

Methoootogy fttUt~r.f.l H·~~ster - 40 CFR Pan 136. OctotJur 26. 1984 
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OBG l .11 ·I) I ,,. "•e\ Inc 
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LABORATORIES, INC. 

laboratory 
Report 

CLIENT __ ~H~A~R=D=I~N=G--L=A~W~S~O~N~------------------------------------~·IOBN0. __ 3~2~3~8~·~0~0=1~.5~1~7~-­
DESCRIPTION ---=G-=i-=b-=s-=o.:.:n:......:S~i=-t=-e=-----------------------------------

DATE COLLECTED ___ 4_-_2_2_-_8_8 ___ _...DATE REC'0. __ 4..:_-_2:::..::._5_-.=..8.=..8 _____ _..oATE ANALYZED ---------

Sample # MERCURY MERCURY, 
FILTERED 

.. ~ 1 

' 
0 ''"~ ~ .. • '·' -~ '--; .·..J 

···-· ~·-i.-

. ------"---·· ,.;_. -'~.:.....~--'---

Methodology: Federal Reg1ster - 40 CFR, Part 136. October 26, 1984 Units: r:-:g i I ppm 1 llClit•ss othPrw<se f10ted 

Comments: 

Auth::rized: 
OBG Laboratones. Inc. 
Box 4942 I 1304 Buckley Rd. I Syracuse. NY I 13221 1 (315) 457-1494 Date: June_), 1 ~)S:\ 



-------------- --~ 

LABORATORIES, INC. 

Laboratory 
Report 

CLIENT ____ !idRllllffi.::..LA ~S OB NO. 3238.001.517 
DE SCRIPT! ON _ _Quali.!.,Y..__.CQI1.UQl_As_s.ru;_liLt_esl..__j.U_th_Samj2ll~_fu!lnhcr.s : G 7 Q 7 1 - G7 98_t.._ _____ _ 

------ ---------------------------------------------
DATE COLLECTED _.:1.=_2 ::.::_s_s_ _____ DATE REC'D . .......4.::.25.::.8. DATE ANALYZED .S.e.e__Be.l.Ot-"------

P ,\[{,\,\IETER DATE ILABORATOR 
ANALYZED NUMBER OF 

SPIKED 
SA~IPLE 

SPIKED 
SA~IPLE 

RESULT 
(SSR) 

SAMPLE 
RESULT 
(SR) 

SPIKE 
ADDED 
(SA) 

SPIKE 
(9•R) 

ABORATOR 
U~IBER OF 
UPLICATE 

'AMPLE 

SAMPLE 
RESULT 
(S) 

UPLICATE !DUPLICATE 
RESULT RPD 
(D) 

METHOD 
BLANK 

-i93~-~-,,: _.-,~:'G:;·9·78~.,~-l ;~<o:ooos·l··:~o: ooa.iJ' ···~:----~-----,~~-<o. ooos -·····-~t ..... .-. ... - .... .J.,-... . ...-........ _·~·-·· ·- ...... __________ ---~-..-~ ... __. ___ ....... , _________ _ 

'MERCURY ------ .. ~ ....... ---.. ,_,_;,.. .. ----·' 
~------ .. ~·:--:·,-~,-- ~, ..... _ .. -,-~~---•'"'"•- ·:··j -·:·-·-.-· -·~·-§.:}]~.§.L I~:Q?.~.L+:.:~:QQ~ ....5P.:.~_QQ.~- ~~:.P..~L- .. :=:=~ MERCURY, FILTERED 5-17-88 G7978 0.00119 (0.0005 0.001 115. G7978 (0.0005 (0.0005 (0.0005 

,a_. __ _,_,,.,,____ ---.1---...o.._._ ___ .. J-.:..._.....:_ .... ~• -~~ .......... ltw-M.M~-.._.:._ ... ..JJ.;.;...J~u,q;~,-.1--~--•-.f~;..;.--
__ . _______ ,..., __ ..,, ___ .. _, ___ 

..... ~ ... ~ ~.·:~ ··;-::·] 

L ---·----~----'-" , __ ___._..:.;._; __ ,J~.;._.,;.._,.J....:. j· .·:.:. ~ '';,. ;· ;:, >-- j-:. ;, ~ -.. ~---- .. --- ·~c~;s:: :--J~~~=~ ·. · ~1·:·-~ : -~~-;:--1.- ; · -:;.;J ~:. i.,; ~~;::_1 .. 4~:~~-J ::!;::·;: .. ;, ·, .:;·~ 

~OTES: 11 Spike ~ Recovery = (SSRS~ fR) X lOO 

2) Duplicate RPD = S -- D ··x tOO% 

... (S•D)/2 I 
. _____ ..... ·-· --· ~ 

*Site MW A-1 was split into three sep rate cont 

adJ1tion to t~~-sa.~p1e_analysi::. _T~,' ~h_ree se 

situation resul!_e_d_ in_,1;he higl!..._~p~_!c«: 

. - -------~--~ .... _ ...... _..-.., ____ 

-·· '"'7 ···.~· •.-t-~ --·-~· ·····~ ·t ... .,.. ....... ·--

~·· ···-·--_._~·----·~ ......... -........ ........ _ ............ . _.....__.. ___ .......... _..:......~:---.--....~ . .f .... ~-.............. , ... ~ ___ ,._. _ _ , ··--- - .... ~.~ .... --t........_:~---~-·- ·--~-=JJ 

iners in 

···-·-··-··"'l"j!'" 
. t'L .... .-......:........... 1:--.:. ,..; .... _ ............ _ . .: ____ , ....... ---·~ 
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ainers wei~~. ~b;;e~v~~"' ~C: _c?r.:!~h va:r.~I~~ :~~.L!n~~. of. ~-~1.~~~.: I ~?. -~e_l ~?~~ ~.?.a.~. ~h~~--- ,., _. , _ .. · .. ··~ 
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Methodology. Fcac;ul r-wg :..:or- 40 CFR, Part 136. Oc1ooer 26, 1984 Units: mgl{ {ppm) unless othcrw1s.e noted 

Comments: 

Authorized:___ ~p f-"1~ .:-. :~u :._,It (;•tl: '1(•~ ~~::_ 
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Harding Lawson Associates 

Weston Analytical Laboratory Reports 

April 22, 1988 



ROY F. WESTON. INC. 
Client: Harde~ing Lawson 
RFW Sample No: [3804--:~01-001 thru 001. 006 t.hn; ')(I~J 
Clie-nt Sample 1d<-::mtif.icat:Lon: t--F·1l. r·lHA-1. t·1 1.vA--:~. t-n·ll\-3. 

1. 

filt.:;r-Yl-- t1\'lj, il!/~(1.-l, t1viA<~, t·1Y~A-3 

2~a1np l e s ~ .. r.::; r.:~ re(:; e t Vt?.f_.. .:1- :2 6- ~~lB-.--· :: .. 3. n:p l f.~ t-J 
r.Jt:;rf:::: ~:1 iges tecl £-tn.d. aJl,:t 1 :r ze{ l)!1 0-11- B 8 . 
times were met. 

fo~ mercury JPalysis 
All required holding 

:2. ICV:::., CCVS and LCS st<~,ck ,c:;tand.:trds o;.;~:;r':= r·tu:ch.:t;;:;ed £1.·-~-m Inorganic Ventures Laboratory. 

3. All initial and continuing calibration veri£icati0n standards and blanks are within ~he control J.imits. 

i·l~·n :;g:•)J" 
f\n.3l;.rt. 1\_;·~l ~ L .... b(·l··t rr:.:: i._~.:_: 



WESTON ANALYTICS 
PEST/PCB ANALYTICAL DATA PACKAGE FOR 

HARDING LAWSON 

DATE RECEIVED: 04/26/88 RFW LOT # :8804-201 

CLIENT ID RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

MWXXXl fr-t,w-1'' 001 w 480 04/22/88 04/27/88 05/27/88 MWXXX2 ( '- f'l", -"~- iJ. ,<. 002 w 480 04/22/88 04/27/88 05/27/88 MWXXX2 002 MS w 480 04/22/88 04/27/88 05/27/88 MWXXX2 002 MSD w 480 04/22/88 04/27/88 05/27/88 MWXXX3 ( r·i'v-J ·A z) 003 w 480 04/22/88 04/27/88 05/27/88 MWXXX4 ( Mv-o· A 3) 004 w 480 04/22/88 04/27/88 05/27/88 

LAB QC: 

PBLK MBl w 88E480 NA 04/27/88 05/27/88 



... "' 
If) 

..... II .. 

WESTON ANALYTICS 
PESTICIDE 

CLP LIST 

.. .. .. 
"' 

, ~I ~1 "1 

====================================================================================================== RFW Batch Number: 8804-201 Client: HARDING LAWSON Page: 1 --------------------------------------rv::w:-r------1;;;v.7:rr,--:------------------------.:...;.--fv\-::;.-;-_71z----.-l:::::::;:T:.,---cust ID: MWXXX1 MWXXX2·· MWXXX2 MWXXX2 MWXXX3 MWXXX4 Sample RFW#: 001 002 002 MS 002 MSD. 003 004 Information Matrix: Water Water Water Water Water Water D.F.: 1 1 1 1 1 1 Units: ugjL ugjL ugjL ug/L ug/L ug/L 
Surrogate: Di-n-butylchlorendate: 53 % 71 % 90 % 58 % 97 % 91 % =============================================fl=========fl=========fl=========fl=========fl=========fl Analyte: 

Alpha-BHC ........................... 0.05 u 0.21 0.24 0.24 0.33 0.33 Beta-BHC ............................ 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u Delta-BHC ........................... 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u Gamrna-BHC (Lindane) ................. 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u Hexachlorobenzene ................... 0.05 u 0.20 0.20 0.20 0.05 0.05 



'...,:) 

~ 

WESTON ANALYTICS 
PESTICIDE 

CLP LIST 
====================================================================================================== RFW Batch Number: 8804-201 

Sample 
Information 

Cust ID: 
RFW#: 

Matrix: 
D. F. : 

Units: 

Client: 

BLANK 
BLANK 
Water 

1 
ugjL 

Surrogate: Di-n-butylchlorendate: 113 % 

HARDING LAWSON Page: 2 

=============================================fl=========fl=========fl=========fl=========fl=========fl Analyte: 

Alpha-BHC .......................... . 
Beta-BHC ........................... . 
Delta·-BHC .......................... . 
Gamma-BHC (Lindane) ................ . 
H·~xachlorobenzene .................. . 

0.05 u 
0.05 u 
0.05 u 
0.05 u 
0.05 u 

U=Analyzed,not detected. J=Present below detection limit. B=Present in blank. NR=Not requested. %=Percent recovery. NS=Not spiked. 



/ 

'l ~. . 2 
U.S. EPA - CLF' 

EF'A SAt·1F'LE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 
MWXXXl Lab Name: WESTON LIONVILLE 1'\-\ w.-=-~__._1 __ 

Case No. HAFW SDG No,: CLF'201 

Matrix (soil/water) WATER Lab Sample ID: 8804-;Lc\-oot 

Level (low/mecl): 

!CAS No. Analyte :concentration:c; 

!7440-36-0 :Antimonv 
!?440-3R-? :Arsenir 

Date Received: 04126188 

C! : t1 

I 
I 

: 7441)·:-_39-L: £:3.t-i' tm ------------ --------: z~ 4 cL--·+ 1-1 __ : -:=.:~ t- \/ ~~ 1 i :.).iTI : 

~ Z. Li4-C:~.!+.~.=~9 : ~:_?.';iiT• i_::7l~1}_ __ ---------··-·---------·-· !7440-70-2 !CalriJm 
!7440-47-3 :Ghromium 
!7440-4R-4 !Cnhalt 
!7440-50-8 :rnpper 
; 7 4 Y:i-89-6 : I '-r...:o='-'-n:__ __ _ 
: 7 4 3 9-9 2- 1 : L=-P=---="'c:.;·d=-----
: 7439-95-'t : r·1aqnj::>~iu.m; -----·----
: ~7439-9.~-5 : i·1a.nqanest=t: --· 
!?439-97-6 :Merru.rv 
~ ~?4-4C>-()2--C; ! r~~i~=kE~l __ _ 
: ?440-09--::' ; r.:·ota.~=-ium; 
!778?-49-2 !SPl~nium 
!7440-22-4 :Silver 

(i . 1. (> ~ Ll..!.; _____ !...: ::::C:'-. 'v'-:1 
: 

; 7 44 (>-23-:, : Sod i Lli!l___ -----.. ------ _ _l_ _________ ; __ 
! ·7 43~2-:'2_8-_:2 __ : Lha.ll_}- u.rn __ : -------------; __ L. _______ l_ _____ : 

Cl-9Ti.ty Bei'ore: 

, __ .ornrnen +_ s: 

FORM 1 IN 7187 
Rev. IFB ~m~nd~ent One 



U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

- Lab Name: WESTON LIONVILLE Contr-C~.ct: 

Lab Code: WESTON Case No. SAS No. 

3 
EF'A SAMPLE NO. 

MWXXX2 
Mu.>..;.At 

:3DG No. : CLF'201 

Matr-ix (soil/water-) WATER Lab Sample ID: 8804 -':l-ot-oe).... 

Level (lo~A:/med) LOI;J Date Received: 04/26/88 

.o 1 ot- Be few-:?: 

Comments: 

Concentr-ation Units :..:.D/.L o:·- r:1g/kg dr-y ~rJeight) 

:CAS No. Analyte :concentr-ation:c: Q 

:7440-~A-0 :An~imnny 

:7440-3R-? :Ar-senic 
:7440-39-3 :Bar-ium 
: /'44t)-41-7 ~ B .. ~r-v·ll·i: ,_,-r; ~ 

----------- . 
--~-------

i..JG/L 

: t1 

i ~' -4-·:+(i--4 ~~:-_L_! [_£:_c: 1n i ~-{!}} ____ ! ------------- -------------:7440-70-2 
:7440-47-3 
:7440-48-4 
:7440-50-8 
: 7439-89-.L. 
:7439-92-1 
:7439-95-4 
:7439-96-5 

: f-:a 1 r i I lfD 

: Chr·r•ni' un 
: CnbO:l.l t 
: r.r:'PP""'r· 
: I r-on 

: t1agn>=>sium: ---------­
: t1anqanec:;r->: -----------

:7439-97-6 :Mer-rur-y 
:7440-02-0 :Nickel 

0.10 :u: 

:7440-09-7 :Pnta=c:;ium: 
:7782-49-? :Sr->lenium 
:7440-22-4 :Rilv=r­
:7440-23-5 :sodium 

------

I ' 
: 74:_1<.2.::::-.£~.:.::--0_: Th~.ll ium -' -------------- _...,!. ______ 1 -·-

--------: c:\/ an ·:_ d ~ I I 

--~------~--

C l "-' 1 .... i '.: ·y· f. e f o t·· e : 

.-'4 t" t i f i':'. ·-= t s : 

FORt·1 I IN 7/87 



r -. . 4 
U.S. EPA - CLP 

EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 
t1WXXX3 Lab Name: WESTON LIONVILLE Contr2.ct: fV\. ~ 14 I+ -;a... 

Lab Code: WESTON Case No. !-'AFD SAS No. SDG No. : CLi='201 

Matrix (soil/water) WATER Lab S2.rnple ID: 8804 -'l..ol- 003 
Level (low/med): LOt.<J Date R8ceived: 04/26/88 

~~ Solids~ 

·:::llor 

0,0 

Concentration Units (ug!~ or mq/kg dry weight L_!G ./ L.. 

:cAs No. Analyte :concentration:c: Q 

! 7 .·1 :c;:·--t?(!·-·· r; : mc0t;:..o--· : An t i iT!'~~~-~---- --------------
-'----·-··-----

: 7440-38-? :Arsenic __ 
: B2T i.!_-l.ffi - -----------

:7440-39-3 ' 
---~----------~---I : 744(J--4_1-7 : ~lLJ..l-~.,~-~: ____ _ ·-·-- __! ______ , --

: L±:4C>--4~:-9 : ~?.~.~'21:-.J-}:.ri: ____ , --····--······-----·------------··· 
:7440-70-2 :calcium 
:7440-47-3 
: 7"440-·4R-4 
:7440-50-8 
:7439-89-6 

: Cht-omium 
: Co_ba.l t __ _ 
:Copper 
:Iron 

:7439-92-1 lL~=>ad =..:=:...=:..::e__ __ _ 

:7439-95-4 : 11agne<;;.ium: ---------­

' -- -------~-----· 

I < 
-~------1 --

:?439-96-5 :Manqanes=: 
:7439-97-6 :M~rcL~ 0 • 1 0 : L=·c....' :...: _____ ..:.: ..::L::.." \...::... .. : 
:7440-02-0 :Nickel ___ , __ -----:7440-09-7 
:7782-49-2 
:7440-22-4 
:7440-23-5 

: F•q_ t Cl. s s .i U.f1l: ---------------- __ : ______ ; __ 
: S~=>len.i.It!Tl 
: S i 1 v."'-'e=:..-'-r_· __ 

' ' _!. _______ ...!,__ __ 

; ·:7 4.~ .q. (i --- .s /-. ·-- (~ __ : I i n ~~~----·---- __________ ..... ·-· ____ ···-··- __ 
---------- : _c_v 2. r_·l _.i_d_, ~·- . ···-------------·-·--

Cle:wity Ta·<tut-e: 
_( .... , 
1 cL~.or After: At- t i f ·'=' c t s : t 
' '-~ornmE·n t s : 

FOF-:1'1 I IN 7187 
Re·-,;. I Ft:..: ,-:,,;,end•TIF.Hl'-. One 



,... ...... 5 
U.S. EPA - CLF' 

EF'A SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON LIONVILLE Contract: 

Lab Code: WESTON Case No.: HARD SAS No. SDG No.: CLF'201 
~ 

Matrix (soil/water): WATER Lab Sample ID: 8804-.2...01-ool-j 

Level ( low/med): LOW Date Received: 04/26/88 
., Solid·:;: ;. 

l 
~ :J lor Before: 

1~olor After: 
' 
~....ommen ts: 

i 
!.. 

o.o 

Concentration Units (ug/L or mg/kg dry weight) UG/L 

:cAs No. Analyte :concentration:c: 

~ 74:~9=C?(>-~ ~ ~l~Jmj n1~i~. ---·-------­

:7440-36-0 :Antimony 
:7440-38-2 :Arsenic 
:7440-39-3 :Barium 
:7440-41-7 :Beryllium:--------­
: 7440-43-9.._.: Cadmiu.!.!L_._ ·---

:calcium 
:Chromium 
:Cobalt 
:Copper 
:Iron 
:Lead 
:Magnesium:--------­
:Manganese:---------

Q :M 

:7440-70-2 
:7440-47-:-'!: 
: 7 440-48--4 
:7440-50-8 
:7439-89-6 
:7439-92-1 
:7439-95-4 
:7439-96-5 
:7439-97-6 
:7440-02-0 
:7440-09-7 
:7782-49-2 
:7440-22-4 
:7440-23-5 
:7440-28-0 

: Mercury 0 . 1 0 : L:=t-':,__ ____ !_: :::C:..:V:...: 
:Nick~=>l 

:Potassium:---------
:Selenium 
:Silver 
:Sodium 
:Thallium 

:7440-62-2 :vanadium 
:7440-66-6 :Zinr 

=-=~=----_______ :Cyanide 

Clarity Before: 

C 1 2 r i t y A f t e ,.- : At- t i fa. c t s : 

FORM I - IN 7/87 
Rev. IFB Amendment One 



U.S. EPA - CLP 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON LIONVILLE 

Lab Code: WESTON Case No.: HARD 

Matrix (soil/water): WATER 

Level (low/med): LOW 

/. Solids: o.o 

Contract: 

SAS No.: 

MWXXX6 
fot ()}ill .f,• '-k..u..J: 

SDG No.: CLP201 

Lab Sample ID: 8804-.l-0 t-oc:J(, 

Date Received: 04/26/88 

Concentration Units (ug/L or mg/kg dry weight) UG/L 

f 

f 
; 

:Jlor Before: 

;~::Jlor After: 
' 
·comments: 

L 

:CAS No. Analyte :concentration:c: 

:Aluminum 
:Antimony 
:Arsenic 
:Barium 
: Bervll ium: --------­
:cadmium 
:calcium 
:chromium 
:cobalt 
:copper 
:Iron 
:Lead 
:Magnesium:--------­
:Manganese:--------­
:Mercury 
:Nickel 
Potassium: 
Selenium 
Silver 
Sodium 
Thallirtm 
l/.:=~.n<'1.d ium 

0.10 

--------

:7429-90-5 
:7440-36-0 
:7440-38-2 
:7440-39-3 
:7440-41-7 
:7440-43-9 
:7440-70-2 
:7440-47-3 
:7440-48-4 
:7440-50-8 
:7439-89-6 
:7439-92-1 
:7439-95-4 
:7439-96-5 
:7439-97-6 
:7440-02-0 
:7440-09-7 
:7782-49-2 
:7440-22-4 
:7440-23-5 
:7440-28-0 
:7440-62-2 
:7440-66-6 7 in~·==---­
_______ : Cvanide 

Clarity Before: 

Clarity After: 

FORM I IN 

u: 

Q 

:cv: 

Artifacts: 

7/87 
Rev. IFB Amendment One 



f 
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+ 
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-7 
U.S. EPA - CLP 

EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON LIONVILLE 

Lab Code: WESTON Case No.: HARD 

Matrix (soil/water): WATER 

Level ( low/med): LOW 

I. Sc,lids: 0.0 

Contract: 

SAS No. 

MWXXX7 
/li1CJ.UI A -1 p-1(.~ 

SDG No. : CLF'201 

Lab Sample ID: 8804 -;;1..ol-oo? 

Date Received: 04/26/88 

Concentration Units (ug/L or mg/kg dry weight) UG/L 

:Jlor Before: 

..... omments: 

!CAS No. Analyte :concentration:c: 

~7429-9')-5 :Al,!rninwn 
!7440-36-0 !Antimony 

:Arsenic 
!Barium 
: Bet-yll i um: --------­
: Ca.dmium 
:Calcium 
!Chromium 
:cobalt 
:copper 
:Iron 
!Lead 
:Magnesium 
:Manganese,---------

Q 

!7440-38-2 
!7440-39-3 
: 7440-41--7 
:7440-43-9 
:7440-70-2 
:7440-47-3 
:7440-48-4 
:7440-50-8 
:7439-89-6 
:7439-92-1 
:7439-95-4 
!7439-96-5 
:7439-97-6 
:7440-02-0 
:7440-09-7 
:7782-49-2 
:7440-22-4 
!7440-23-5 
!7440-28-0 
:7440-62-2 

:Mercury 0. 10 : :U!....!...: ____ -!.l.::C:..V.!..: 
!Nickel 
:Potassium 
:Selenium 
:Silver 
:sodium 
:Thall iLtm 
:vanadium 

:7440-66-6 : .=7:..:1.::... n:...:...::c=----­
_______ : Cyanide 

Clarity Before: 

FORM I - IN 

Te:-:tLwe: 

Artifacts: 

7/87 
Rev. IFB Amendment One 



r·- .• 8 
U.S. EPA CLP 

EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON LIONVILLE 

Lab Code: WESTON Case No. 

Matrix (soil/water): WATER 

Level (low/med): LOW 

"1. Solids: 0.0 

Contract: 

HARD SAS No.: 

: MWXXX8 l 
: f\.\ ~A-:L ~/(+.: 

SDG No. : CLF'201 

Lab Sample ID: 8804-;:L.O 1-oo 

Date Received: 04/26/88 

Concentration Units (ug/L or mg/kg dry weight) UG/L 

:olor Before: 

;'":olor After: 

lCAS No. Analyte :concentration:c: 

:7440-36-0 :Antimony 
:7440-38-2 
:7440-39-3 
:7440-41-7 
:7440-43-9 
:7440-70-2 
:7440-47-3 
:7440-48-4 

:Arsenic 
:Barium 
: B:.:>ryll ium: --------­
:Cadmium 
: CalciLtm 
: ChromiLtm 
:cobalt 
:copper 
:Iron 
:Lead 
:Magnesium:--------­
:Manganese:---------

Q 

7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 : Mercury 0 • 10 : "'U'-l:.._ ____ .:..: .=C:...· V::..: 

:7440-02-0 
:7440-09-7 
:7782-49-2 
:7440-22-4 
:7440-23-5 
l7440-2R-O 
l7440-A2-2 
l7440-66-A 

:Nickel 
:Potassium:--------­
:selenium 
:Silver 
: Sc•diLtm 
l Thall iLtm 
:vanadium 
l7inr 

_______ :Cyanide 

Clarity Before: 

Clarity After: 

FORM I - IN 

Te}: ture: 

Artifacts: 

7/87 
Rev. IFB ~mendrnent One 
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.9 
U.S. EPA - CLP 

EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON LIONVILLE 

Lab Code: WESTON Case No.: HARD 

Matrix (soil/water): WATER 

Level (low/med): LOW 

I. Solids: o.o 

Contract: 

SAS No. 

MWXXX9 
AtwiiA-3 ~,.f. 

SDG No. CLP201 

Lab Sample ID: 8804 -.l.ot-oo, 

Date Received: 04/26/88 

Concentration Units (ug/L or mg/kg dry weight) UG/L 

olor Before: 

:CAS No. 

:74:29-90-~ 

:7440-36-0 
:7440-38-2 
:7440-39-3 
:7440-41-7 
:7440-43-9 
17440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 

17439-95-4 
:7439-96-5 
:7439-97-6 
:7440-02-0 
:7440-09-7 
:7782-49-2 
:7440-22-4 
:7440-23-5 
:7440-28-0 
:7440-62-2 
:7440-66-6 

Analyte :concentration:c: Q :M 

! Al.u!'"l}.n'.i.fl1 
:Antimony 
Arsenic 
Barium 
Beryllium:--------­
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
t1aqnesium: --------­
Manganese:---------

: Me rc Lt ry o • 1 o : u""-'::..-____ ::..c=.-'v'-: 
:Nickel 
'Potassium:---------
Selenium 
Silver 
Sodium 
Thallium 
v.:.,nad j_um 
Zin• 
Cyanide 

Clarity Before: 

I I __ :..,__ ________ ~--

Te:<tLwe: 

.Color After: 
f Clarity After: Artifact:;: 
I · .. omments: 

FORM I IN 7/87 
Rev. IFB Amendment One 



THE INORGANICS SUMMARY REPORT FOR 05/16/S"S :::.:•.1::::: 

RFW 
SAMPLE # 

TEST MAT 
RIX 

CLIENT SAMPLE 
:n 

8804-201-001 ~~GTO WAT MW#l 
8804-201-002 MHSTO WAT ~W#Al 
8804-201-002 MHGTOR WAT ~W#H: 
88fl4-20HHJ2 MHGTOS WAT MWl!Al 
8804-201-003 MHGTO wAT MW#A-2 
8804-201-004 MHGTO WAT MW#~-3 
88fl4-201-006 MHGSO WAT MW#l F:LE~E:: 
88134-~11Hl07 MHGSO WAT MW#A-1 FILTE.;E 
8804-201-007 MHGSOR WAT M~J#A-; FILTERE 
8804-201-1307 MHGSOS WAT MW#A-1 FI!..'ERE 
8804-201-008 MHGSO WAT MWA-2 F!L 7Ei'E:· 
8804-201-009 MHGSO WAT MW#h-3 FILiE~E 
8BC056A-CCB1 MHGTO WAT 
88C056A-CCB2 t'rtiGTO WAT 
88C056A-CCB4 MHGTO WAT 

_,. 88C056A-CCBS MHGTO WAT 
8BC056A-cCB6 MHGTO WAT 
88C056A-CCB7 MHGTO WAT 
88C056A-cCB8 MHGTO WAT 
88C056A-cCB9 MHGTO WAT 
88C056A-CCV1 MHGLCS WAT 
88C056A-cCV2 MHGLCS WAT 
88C056A-CCV4 MHGLCS WAT 
88C056A-CCV5 MHGLCS WAT 
88C0:6A-CCV6 MHGLCS wAT 
38Cf356A-CCV7 MHGLCS W~T 
?2C056;i-CCV8 MHS~CS ,~::, T 

:?8C656iHCB1 .~1-<:jL ,,,., 
88C056A- !C'/1 ~H3LCS ,..,.. · 
32C056~-·-C'. Ml-iGLCS >~~~ 

·3SC056A-LC: MHGLCS i~AT 
38C!3:;~ . .4-L.C3 MHSLCS ~AT 
3SCZS-:;.-;_:.:. r~~~~:S WAT 

--~.:~ ..... :. 

: ... 

: .. 

.... "! 
:.:: 

.. :: .. : 

: \ ·-·· 
~ ;l :: 

-;~ .. 

.... ·C':" 
.; ... --

-·I:.-: 

' ::. ~ 

: 

C/D 

•• :0000 
· .. : '',j 
- ,·_·_._';.: 

- . . : _·, ~· 

:, :3LJiJJ 

'. :C:•30i:? 
. -,.... 'l'l 
l. -'~}:.:l:J 

JIUJ 
T:i:':N 

PAGE: 

rr::: 

·' 

-··-
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WESTON ANALYTIC$ 
PEST/PCB ANALYTICAL DATA PACKAGE FOR 

HARDING-LAWSON 

DATE RECEIVED: 07/30/88 RFW LOT # :8807-152 
CLIENT ID RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

f 

A-2 001 w 88E866 07/29/88 08/02/88 08/22/88 MW-A-1 002 w 88E866 07/29/88 08/02/88 08/22/88 MW-A-3 003 w 88E866 07/29/88 08/02/88 08/22/88 MW 1 004 w 88E866 07/29/88 08/02/88 08/22/88 MW 2 005 w 88E866 07/29/88 '08/02/88 08/22/88 --- - MW 3 006 w 88E866 07/29/88 08/02/88 08/22/88 I 
! MW 4 007 w 88E866 07/29/88 08/02/88 08/22/88 MW 4 007 MS w 88E866 07/29/88 08/02/88 MW 5 008 w 88E866 07/29/88 08/02/88 08/22/88 MW 6 009 w 88E866 07/29/88 08/02/88 08/22/88 MW 6 009 REP w 88E866 07/29/88 08/02/88 08/22/88 MW 7 010 w 88E866 07/29/88 08/02/88 08/22/88 r 
I LAB QC: ! 

l PBLK MB1 w 88E866 N/A 08/02/88 08/21/88 I 
PBLK MB1 BS w 88E866 N/A 08/02/88 08/21/88 PBLK MB1 w 88E866 N/A 08/02/88 08/21/88 r PBLK MB1 BS w 88E866 N/A 08/02/88 08/21/88 l 

r 

f 
! 



,. •w•• '"'' •'''"''',.,.,,,, '"'''"u""*''h "!oiMI!!l<ijWill,l ·-~;> ... ~,,.~ ,,,. ... , . ..,,,__, .,.-_,...,. ·~·----... ,.-.._.~ .,., ~-·-·-•·,, .-.. .. -....... ~ .. . -~· ... 

l.: 
WESTON ANALYTICS 

Pesticide/PCBs by GC, Special List Report Date: 08/26/88 13:54 ===================================================================================================================== RFW Batch Number: 8807-152 Client: HARDING-LAWSON Work Order: 3848-01-01-0000 Page: I 

Cust 10: A-2 HW-A-1 HW-A-3 HW 1 HW 2 HW 3 
Sample RFW#: 001 002 003 004 005 006 Information Matrix: WATER WATER WATER WATER WATER WATER 

D. F.: 1.00 1.00 1.00 1.00 1.00 1.00 
Units: UG/L UG/L UG/L UG/L UG/L UG/L 

Surrogate: Di-n-butyl chl orendate T03 ·-%~ 83 % 103 % 87 % 113 % 102 % 
================================~============fl============fl============fl============fl============fl============fl Alpha-BHC 0.050 U 0.070 0.071 U 0.050 U 0.010 J 0.15 Beta-BHC 0.050 U C.050 U 0.071 U 0.050 U 0.050 U 0.21 Delta-BHC 0.050 U 0.050 U 0.071 U 0.050 U 0.050 U 0.050 U gamma-BHC (Lindane) 0.050 U 0.050 U 0.071 U 0.050 U 0.050 U 0.050 U Hexachlorobenzene 0.050 U 0.050 U 0.071 U 0.050 U 0.050 U 0.050 U 

Cust 10: HW 4 HW 5 HW 6 HW 6 HW 7 PBLK 
Sample RFW#: 007 008 009 009 REP 010 88E866-HB1 Information Matrix: WATER WATER WATER WATER WATER WATER 

D. F.: 1.00 1.00 1.00 1.00 1.00 1.00 
Units: UG/L UG/L UG/L UG/L UG/L UG/L 

Surrogate: Di-n-butylchlorendate 96 % 90 % 79 % 90 % 68 % Ill % 
=====~,=======================================fl============fl============fl============fl============fl============fl Alpha-BHC 0.10 0.020 J 0.10 U 0.10 U 0.32 0.050 U 
~eta-BHC 0.080 J 0.050 U 1.2 1.2 0.50 0.050 U Oelta-BHC 0.10 U 0.050 U 0.10 U 0.10 U 0.062 U 0.050 U gamma-BHC (Lindane) 0.10 U 0.030 J 0.10 U 0.10 U 0.062 U 0.050 U Hexachlorobenzene 0.10 U 0.050 U 0.10 U 0.10 U 0.062 U 0.050 U 

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not requested. 
%= Percent recovery. NS= Not spiked. D= Diluted out. I= Interference. NA= Not Applicable. 



,,.-H,~ol,l#<h~, 1'•-«k•,m•'<'~~ I'''Hii#!IM~t ,,.....z..,....,._, '""""'"""'''1 ..... iO}J;i.~~Y <>•h•"••'-~'1 ''A'"''oa-•""", •-'-••""""'""\ ,._ . ·---- I .. , 

( ~ WESTON ANALYTICS 
Pesticide/PCBs by GC, Special List Report Date: 08/26/88 13:54 

===================================================================================================================== 
RFW Batch Number: 8807-152 Client: HARDING-LAWSON 

Cust ID: PBLK BS HW 4 

007 HS 
WATER 

1.00 
UG/L 

Sample 
Information 

RFW#: 
Matrix: 

D. F.: 
Units: 

88E866-HB1 
WATER 

1.00 
UG/L 

Surrogate: Di-n-6utylchlorendate 115 % 109 % 

Work Order: 3848-01-01-0000 Page: 2 

=============================================fl============fl=••=====mz==fl============fl============fl============fl 
Alpha-BHC 0.050 U 0.080 J 
Beta-BHC 0.050 U 0.10 U 
Delta-BHC 0.050 U 0.10 U 
garnma-BIIC (Lindane) 135 * % 120 % 
llexachlorobenzene 0.050 U 0.10 U 

U" Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not requested. 
%~ Perce1t recovery. NS= Not spiked. D= Diluted out. I= Interference. NA= Not Applicable. 



l WESTON ANALYTICS 

INORGANICS DATA SUMMARY REPORT 08/05/88 

CLIENT: HARDING-LAWSON WESTON BATCH #: 8807-152 WORK ORDER: 3848-01-01-0000 
REPORTING SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT ======= ==================== ======================= ======== ====== ========== -001 A-2 MERCURY, TOTAL 0.20 u UG/L 0.20 

-002 MW-A-1 MERCURY, TOTAL 0.20 u UG/L 0.20 
-003 MW-A-3 MERCURY, TOTAL 0.20 u UG/L 0.20 
-004 MW 1 MERCURY, TOTAL 0.20 u UG/L 0.20 
-005 MW 2 MERCURY, TOTAL 0.20 u UG/L 0.20 
-006 MW 3 MERCURY, TOTAL 0.20 u UG/L 0.20 
-007 MW 4 MERCURY, TOTAL 0.20 u UG/L 0.20 

I 
' 

-008 MW 5 MERCURY, TOTAL 0.20 u UG/L 0.20 
-009 MW 6 MERCURY, TOTAL 0.20 u UG/L 0.20 
-010 MW 7 MERCURY, TOTAL 0.20 u UG/L 0.20 
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WESTON ANALYTICS 
PEST/PCB ANALYTICAL DATA PACKAGE FOR 

HARDING & LAWSON 

DATE RECEIVED: I0/31/88 RFW LOT # :88I0-230 
CLIENT ID RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

MW #I OOI w 88EI368 I0/28/88 II/03/88 11/30/88 MW #I OOI w 88EI368 I0/28/88 II/03/88 12/I0/88 MW #2 002 w 88El368 10/28/88 1I/03/88 1I/30/88 MW #4 004 w 88EI368 I0/28/88 1I/03/88 Il/30/88 MW #5 005 w 88El368 10/28/88 Il/03/88 II/30/88 MW #6 006 w 88EI368 I0/28/88 I1/03/88 11/30/88 MW #6 006 w 88El368 10/28/88 1I/03/88 I2/I2/88 MW #2A 008 w 88El368 10/28/88 II/03/88 II/30/88 t1W #2A 008 w 88El368 I0/28/88 11/03/88 12/I2/88 ' ~ LAB QC: + 
3 

i PBLK MB1 w 88El368 N/A 1I/03/88 11/30/88 PBLK MBI BS w 88EI368 N/A II/03/88 II/30/88 PBLK MBI BSD w 88EI368 N/A 11/03/88 1I/30/88 



lD 
W,~STON A~ALY~IC; • ,, /,~- -'--{/ ~J --- '\fL 

RFW Batch Number: 8810-230 
Pesticide/PCBs by GC, Special list Report Date: 12/28/88 10:08 Client: HARDING l LAWSON Work Order: 3848-01-01-0000. _ _ Paqe: 1 

Cust 10: HW 11 HW #I HW #2 HW #4 HW #5 HW #6 
Sample RFW#: 001 001 Dl 002 004 005 006 Information Matrix: WATER WATER WATER WATER WATER WATER O.F.: 1.00 100 1.00 1.00 1.00 1.00 Units: ug/l ug/l ug/l ug/l ug/l ug/l 
Surrogate: Oi-n-butylchlorendate 72 % 126 % 57 % 64 % 54 % 51 % =============================================fl============fl============fl============fl============fl============fl Alpha-BHC 0.050 U 2.6 J 0.050 U 0.12 0.030 J 0.050 U Beta-BHC - 0.050 U NA 0.050 U 0.050 U 0.030 J E Oelta-BHC 0.050 U NA 0.050 U 0.050 U 0.050 U 0.050 U gamma-BHC (lindane) 0.050 U NA 0.050 U 0.050 U 0.050 U 0.050 U l:exachlorobenzene ----- E 0.49 J 0.050 U 0.050 U 0.050 U 0.50 · J ) 

Cust I0: MWI6 HW #2A HW #2A PBLK PBLK BS PBLK BSD 
Sample RFW#: ncl!i DL 008 008 Dl 88El368-HB1 88El368-HB1 88El368-HB1 Information Matrix: WATER WATER WATER WATER WATER WATER 0. F.: 10.0 1.00 10.0 1.00 1.00 1.00 Units: ug/l ug/l ug/l ug/l ug/l ug/l 
Surrogate: Oi-n-butylchlorendate 56 % 69 % 71- % 93 % 89 % 96 % ==============~===================~==========fl============fl============fl========••a=flz===========fl============fl Alpha-BHC NA E 0.49 0.050 U 0.050 U 0.050 U Beta-BHC 5.5 0.050 U NA 0.050 U 0.050 U 0.050 U Oelta-BHC NA 0.050 U NA 0.050 U 0.050 U 0.050 U gamma-BHC (lindane) NA 0.050 U NA 0.050 U 125 * % 140 * % Hexachlorobenzene NA 0.040 J NA 0.050 U 0.050 U 0.050 U 
U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR• Not requested. NS= Not spiked. %= Percent recovery. 0= Diluted out. I= Interference. NA= Not Applicable. *=Outside of QC limits. 



r 
l 

l'·') . ~·..._. 

U.S. EPA - CLP 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON - LIONVILLE 

Lab Code: WESTON Case No.: 

Matrix (soil/water): WATER 

Level (lowjmed): 

% Solids: 

LOW 

o.o 

Contract: 

SAS No.: 

Lab Sample ID: 8810-230-00I 

Date Received: 10/29/88 

Concentration Units (ug/L or mgjkg dry weight) : UG/L 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Beryllium 
7440-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 
7440-48-4 Cobalt 
7440-50-8 COEEer 
7439-89-6 Iron 
7439-92-1 Lead 
7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-97-6 Mercury 0.20 u cv 
7440-02-0 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-0 Thallium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

cyanide 

- -

~ :olor Before: COLORLESS Clarity Before: CLEAR 

Clarity After: CLEAR 

Texture: 

Color After: COLORLESS 

.=omments: 

FORM I - IN 

Artifacts: 

7187 
Rev. IFB Amendment One 
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U.S. EPA - CLP 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON - LIONVILLE 

Lab Code: WESTON case 

Matrix (soil/water): WATER 

Level (1owjmed): LOW 

% Solids: o.o 

Contract: 

No.: SAS No.: SDG 

ItA f:i e 0"2"' 
NW ~2 

j\,J 11{2'1(0~ 
No.: HAL230 

Lab Sample ID: 8810-230-0~ 

Date Received: 10/29/88 

Concentration Units (ugjL or mgjkg dry weight) : UG/L 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Beryllium 
7440-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 
7440-48-4 Cobalt 
7440-50-8 CO:Q:Qer 
7439-89-6 Iron 
7439-92-1 Lead 
7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-97-6 Mercury 0. 20 u cv 
7440-02-0 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-0 Thallium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

cyanide 

- -

~ ~olor Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR 

-=:omments: 

FORM I - IN 

Artifacts: 

7/87 
Rev. IFB Amendment One 



" 

,, . . . 
~ -· ... ! 

U.S. EPA - CLP 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON - LIONVILLE 

Lab Code: WESTON Case 

Matrix (soiljwater): WATER 

Level (lowjmed): 

% Solids: 

LOW 

o.o 

Contract: 

No.: SAS No.: SDG 
J~.>o~ il/2'1/ ~g 

No.: HAL230 

Lab Sample ID: 8810-230-003 

Date Received: 10/29/88 

Concentration Units (ugjL or mgjkg dry weight): UG/L 

CAS No. Analyte Concentration c Q M 

- -7429-90-5 Aluminum 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Beryllium 
7440-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 
7440-48-4 Cobalt 
7440-50-8 COJ2J2er 
7439-89-6 Iron 
7439-92-1 Lead 
7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-97-6 Mercury 0.20 u cv 
7440-02-0 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-0 Thallium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

cyanide 

- -
j 
; Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR 

Comments: 

FORM I - IN 

Artifacts: 

7/87 
Rev. IFB Amendment One 



{'. \ .... 
~.;;J U.S. EPA - CLP 

EPA SAMPLE NO. 
1 

INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON - LIONVILLE 

Lab Code: WESTON case No.: 

Matrix (soiljwater) : WATER 

Contract: 

SAS No.: SDG 

HALOOzt"" 
HW t1'-{ 
J l,o.) Lt/z'i(0~ 

No.: HAL230 

Lab Sample ID: 8810-230-06~ 
Level (low;med): 

% Solids: 

LOW Date Received: 10/29/88 

o.o 

Concentration Units (ugjL or mgjkg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration c 

-Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
C0}2}2er 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 0.20 u 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
cyanide 

-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FOR!1 I - Il'i 

Q M 

-

cv 

-

Texture: 

Artifacts: 

7/87 
Rev. IFB Amendment One 
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U.S. EPA - CLP 
EPA SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON - LIONVILLE Contract: 
J"" 11(21.{/~f:l. Lab Code: WESTON Case No.: SAS No.: SDG No.: HAL230 

Matrix (soil/water): WATER Lab Sample ID: 8810-230-0D~ 
Level (lowjmed) : 

% Solids: 

LOW 

o.o 
Date Received: 10/29/88 

Concentration Units (ug/L or mgjkg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

. Color Before: BROWN 

Color After: BROWN 

Comments: 

Analyte Concentration c 

-Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COJ2J2er 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 0.20 u 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
vanadium 
Zinc 
cyanide 

-

Clarity Before: CLOUDY 

Clarity After: CLOUDY 

FORM I - IN 

Q M 

-

cv 

-

Texture: 

Artifacts: 

7j87 
Rev. IFB Amendment One 



U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON - LIONVILLE Contract: 

Lab Code: WESTON Case No.: SAS No.: 

t' ' ' ., 
-~ '...! i 

EPA SAMPLE NO. 

SDG 

HAL006 
M lU ~& 

jv.J ll/2'-1/~11. 
No.: HAL230 

Matrix (soil/water): WATER 

Level (lowjmed) : 

% Solids: 

LOW 

Lab Sample ID: 8810-230-00~ 

Date Received: 10/29/88 

o.o 

Concentration Units (ugjL or mgjkg dry weight) : UG/L 

CAS No. Analyte concentration c 

-7429-90-5 Aluminum 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Beryllium 
7440-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 
7440-48-4 Cobalt 
7440-50-8 COEEer 
7439-89-6 Iron 
7439-92-1 Lead 
7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-97-6 Mercury 0.20 u 
7440-02-0 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-0 Thallium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

cyanide 

-

Color Before: BROWN Clarity Before: CLOUDY 

Color After: BROWN Clarity After: CLOUDY 

Comments: 

FORM I - IN 

Q M 

-

cv 

-

Texture: 

Artifacts: 

7/87 
Rev. IFB Amendment One 
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Lab Name: WESTON -
Lab Code: WESTON 

U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

LIONVILLE Contract: 

Case No.: SAS No.: 

EPA SAMPLE NO. 

HAL007 
MW~IA 

JVJ •l/l'dbS. 
SDG No.: HAL230 

Matrix (soil/water): WATER Lab Sample ID: 8810-230-001 

Level (lowjmed): LOW Date Received: 10/29/88 

% Solids: 0.0 

Concentration Units (ugjL or mgjkg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

:olor Before: BROWN 

~olor After: BROWN 

..:=ommP.nts: 

Analyte Concentration c 

-Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
cadmium 
Calcium 
Chromium 
Cobalt 
co22er 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 0.20 u 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
cyanide 

-

Clarity Before: CLOUDY 

Clarity After: CLOUDY 

FORM I - IN 

Q M 

-

cv 

-

Texture: 

Artifacts: 

7/87 
Rev. IFB Amendment One 



U.S. EPA - CLP 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: WESTON - LIONVILLE Contract: 

Lab Code: WESTON Case No.: SAS No.: 

EPA SAMPLE NO. 

AAL80a" 
Mv~ ~2-A 

)IJ • n (-z'"l I e-o 
SDG No.: HAL230 

Matrix (soil/water): WATER 

Level (1ow;med): 

% Solids: 

LOW 

Lab Sample ID: 8810-230-DOS 

Date Received: 10/29/88 

0.0 

Concentration Units (ug/L or mgjkg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration c 

-Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
CO:Q:Qer 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 0.20 u 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
vanadium 
Zinc 
cyanide 

-

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

-

cv 

-

Texture: 

Artifacts: 

7/87 
Rev. IFB Amendment One 



Harding Lawson Associates 

Weston Analytical Laboratory Report 

November 23, 1988 



Roy F. Weston, Inc. - Lionville Laboratory 
PEST/PCB ANALYTICAL DATA PACKAGE FOR 

HARDING & LAWSON 

DATE RECEIVED: 11/28/88 RFW LOT # :8811L609 
CLIENT ID RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS 

MW #3 001 w 88LE1512 11/23/88 12/02/88 01/13/89 MW1-A 002 w 88LE1512 11/23/88 12/02/88 01/13/89 MW1-A 002 MS w 88LE1512 11/23/88 12/02/88 01/13/89 MW1-A 002 MSD w 88LE1512 11/23/88 12/02/88 01/13/89 
LAB QC: 

PBLK MB1 w 88LE1512 N/A 12/02/88 01/13/89 



L':" RFW Batch Number: 8811l609 

Cust ID: 

Sample 
Information 

RFW#: 
Matrix: 

D. F.: 
Units: 

'"'''''\ 

Roy F. Weston, Inc. - lionville laboratory Pesticide/PCBs by GC, Special List Report Date: 01/16/89 09:56 Client: HARDING & lAWSON Work Order: 3848-02-01-0000 Paqe: 1 
HW #3 

001 
WATER 

5.00 
ug/L 

HWI-A 

002 
WATER 

5.00 
ug/L 

MWl-A 

002 HS 
WATER 

5.00 
ug/L 

MWI-A 

002 HSD 
WATER 

5.00 
ug/L 

PBlK 

88lE1512-MBI 
WATER 

1.00 
ug/L 

Surrogate: Di-n-butylchlorendate 90 % 110 % 123 % - ---T2T % 117 % =============================================fl============fl============fl============fl============fl============fl Alpha-BHC 0.39 0.25 U 0.25 U 0.25 U 0.050 U Beta-BHC 0.35 0.25 U 0.25 U 0.25 U 0.050 U Delta-BHC 0.25 U 0.25 U 0.25 U 0.25 U 0.050 U gamma-BHC (Lindane) 0.25 U 0.25 U 125 *% 130 *% 0.050 U Hexachlorobenzene 0.25 U 0.31 0.080 J 0.12 J 0.050 U 

U= Analyzed, not detected. J= Present below detection limit. B= Present in blank. NR= Not requested. NS= Not spiked. %= Percent recovery. D= Diluted out. I= Interference. NA= Not Applicable. *=Outside of EPA CLP QC 
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APPENDIX G 

Analytical Laboratory Reports 

Groundwater Sampling: 1985-1986 

Harding Lawson Associates 
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TABLE 7. ANALYTICAL TEST RESULTS- WATER SAMPLES 

MONITORING WELL (1) 
MWI MW2 MW3 MW4 MW5 MW6 MW7 

Contaminant Date (Uegradient) (Uegradient) (Downgradient) (Downgradient) (Downgradient) (Downgradient) (Down~radient) 

HCB 

aBHC 

sBHC 

Notes: 

( 1) 
u If 

11*11 

8/22/85 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
9/27/85 <0.01 - <0.01 <0.01 <0.01 <0.01 
10/25/85 <0.1 <0.5 <1.0 <1.0 <1.0 <1.0 
11/22/85 <0 .5 <0.5 <0.5 <0.5 <0 .1 <0 .1 
2/20/86 <0.1 <0.1 <0.1 <0.01 <0.1 <0.1 <0.1 
5/22/86 <0.1 <0.1 <0.1 <0.01 <0.1 <0.1 <0.1 
6/6/86 <0.1 <0.1 <0.1 <0.01 <0.1 <0.1 

8/22/85 2.3 16.0 9.5 1.2 2.2 2.1 
9/27/85 0.99 - 3.3 0.55 0.70 6.5 
10/25/85 0.7 0.1 8.7 1.1 4.0 2.5 
11/22/85 1.2 2.5 1.9 0.7 0.5 <0.1 
2/20/86 0.28 <0.1 0.98 0.23 0.13 <0.1 10.3 
5/22/86 1.3 1.8 <0.1 0.3 0.3 <0 .1 5.1 
6/6/86 0.5 <0.1 0.5 0.3 0.1 <0.1 

8/22/85 10.0 140.0 8.8 1.3 1.4 18.0 
9/27/85 1.8 - 1.1 0.23 0.2 6.1 
10/25/85 1.3 <0.1 2.1 0.2 0.6 5.2 
11/22/85 1.5 <0.1 0.9 0.1 0.1 7.5 
2/20/86 2.3 <0.1 2.4 0.38 0.30 1.3 12.6 
5/22/86 1.5 0.8 <0.1 0.1 0.1 4.4 3.2 
6/6/86 2.1 <0.1 0.8 0.2 <0 .1 7.6 

Concentrations reported in parts per billion (ppb) except for Fonnaldehyde which is reported in parts per million (ppm). 
Denotes riser pipe broken in the case of MW2 and the well was dry, or insufficient sample, in the case of ~1W7. 
Denotes that no data is available for this date. 

···-·-· 



TABLE 7. ANALYTICAL TEST RESULTS - WATER SAMPLES (CONT) 

MONITORING WELL ( 1 f 
M\H MW2 - ---MW3--- MW4 MW5 MW6 MW7 Contaminant Date (Uegradientl (Uegradient) (Downgradient) (Downgradient) (Downgradientl (Downgradient) (Downgradient) 

6BHC 8/22/85 0.75 0.62 0.02 0.12 0.02 <0.01 9/27/85 0.21 - 0.03 0.02 0.3 <0.01 
10/25/85 <0.01 <0.01 <0.5 <0.1 <0.1 <0.01 
11/25/85 <0.1 <0 .1 <0.01 <0.01 <0.01 <0.01 2/20/86 <0.1 <0.1 <0.01 <0.01 <0.01 <0.01 0.18 
5/22/86 <0.1 <0.1 <0.01 <0.01 <0.01 <0.01 0.1 6/6/86 <0 .1 <0.1 <0.01 <0.01 <0.01 <0.01 

rBHC 8/22/85 1.5 0.20 0.12 0.01 0.04 0.02 9/27/85 0.40 - 0.02 <0.01 <0.01 <0.01 
10/25/85 <0.1 <0.1 <0.1 <0.1 <0.1 <0 .1 
11/22/85 <0 .1 <0.1 <0.1 <0.1 <0.1 <0.1 2/20/86 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.32 
5/22/86 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 0.2 6/6/86 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Hg 8/22/85 0.6 0.5 1.4 0.6 2.4 2.9 
9/27/85 2.1 - 0.9 2.4 3.5 1.2 10/25/85 <0.5 1.1 <0.5 <0.5 <0.05 <0.05 
11/22/85 <0.5 <0.5 <0.5 <0.5 <0. 5 <0.05 2/20/86 <0.5 <0.5 4.3 <0.5 <0.05 <0.05 0.5 
5/22/86 <0.5 <0.5 <0.5 1.2 <0.5 <0.5 <0.5 6/6/86 <0.5 <0.5 <0.5 6.2 <0.5 <0.5 <0.5 

Formaldehyde(!) 8/22/85 * * * * * * 9/27/85 * * - * * * 10/25/85 <0.5 0.1 0.18 0.24 <0.24 <0.25 
11/22/85 <0.1 <0.1 <0 .1 <0 .1 <0.1 <0.1 2/20/86 0.47 0.47 0.40 1.1 2.2 3.5 0.6 
5/22/86 <0.2 <0.1 <0.1 0.3 0.2 <0.01 0.2 6/6/86 0.4 <0 .1 0.3 <0.1 0.2 <0 .1 0.1 

Notes: 

( 1) Concentrations reported in parts per billion (ppb) except for Formaldehyde which is reported in parts per million (ppm). II It Denotes riser pipe broken in the case of MW2 and the well was dry, or insufficient sample, in the case of NW7. U*fl Denotes that no data is available for this date. 


